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\ANNOSTRAND'S 
SCIENTIFIC 
ENCYCLOPEDIA 


10Y4by 214 inches thick. 


1500 Pages 
1200 Illustrations 


“THIS great new work presents—for the 
first time in one volume—a complete 
coverage of the terms of science and en- 
gineering. Principles are clearly explained 
methods of calculation are fully described 
with the formulae and units—chemical struc- 
tures and reactions, physical laws and in- 
struments, engineering design, construction, 
and operation are merely suggestive of its 
tremendous scope—which extends through- 
out the entire range of technical knowledge 
up to the most recent advances and inven: 
tions, The great number of photographs, 
diagrams, and charts have been specially 
repared and selected to show the salient 
Facts most clearly. Inoumerable tables and 
summaries make all this information easily 
available for instant reference. 

This vast fund of information has been 
prepared and organized by a plan that in- 
sures its usefulness, completeness, and ac- 
curacy. Each entry is first explained in sim- 
ple, broad terms that are easy to understand, 
and that serve as an illuminating introduc: 
tion to the detailed and more advanced in- 
formation which follows. 


For the student, the hobbyist, the manual 
worker, this great volume supplies, for the 
first time, a single, convenient source of 
reference covering ‘all the sciences. The 
ample cross-references make it easy to fol- 
low a complete course of study on any 
chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who 
wants specific information instantly, either 
in his own field or any related field, can 
find it in a few seconds in its alphabetical 
place—comprehensively treated in the lan- 
guage he works withthe language of 
Science. 

‘Answers tens of thousands of questions such as: 
‘The value of radial, rotary gus tngines=Flow the 

jesel Engine operates—How air conditioning func: 
tons—What is the coming television system—How 
Storage batteries wosk-How fond yout pos 
sea—fiow to do dead reckoning—How your 
System, works—How to tecogniee every 4 
Eentellation- How optical inuumenty areconsruct: 
Broblems."How bridnes are, contacted flow ag 
Tirplane beacon system works—Hlow petroleum i 
racked to. make fasoline=tiow rayon is made 
iow to survey 2 piece of land-and thousands more, 
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ere engulfed by the thundering Germon i 
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joody invasion landings on Fortre ‘And everyone who 
as been stirred by the magnificent ilies wilt 
ant to see in actual pictures the heroic defense. Of 
eitish campaigi across Africa, the Russians” amazing 
ves along the entire Eastern fronts 
‘Valiant cameramen died under fire in making this astounding photo- 
raphie record! Miraculous shots. were made in the heat of bartleia 
ery major naval, land and aerial engagement—by. American, Brivis, 
Frenchy Italian, and even German cameramen. In all, actually 
6g. extraordinary. pictures are packed into. these two.'mammowh 
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Never Before Has 
Such a Graphic Record 
Been Made of Any War! 


you wish to—just mail the coupon attached, We will mail the 2- 


price may be paid in easy installments. Send no money now unless: 
volume set to you for FREE examination, At the end of 7 days, you 


Ready for Immediate Shipment! may return them without further obligation of pay for them on the 
NVE originally planned to sell this PICTORIAL HISTORY 25 2 easy terms explained in the coupon. (We also have a superb De 
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._ Now by combining the full contents of these extra per book, Check box in coupon if you prefer FREE Trial o 
other economies, we aft this edition.) WM, H. WISE & CO., INC., 50 West 47th Street, 
Scarcity prices, this €x- New York 19, N. ¥. 
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Field messages come through, thanks 
to the battery that can take it—the 
Mallory Tropical Dry Battery. 


Right from the war's start, the prob- 
lem has been to keep field communica- 
tion power unbroken—to find dry cell 
batteries that stand up under the tough- 
est conditions that weather can produce, 


That problem has been solved by the 
Mallory Tropical Dry Battery, a new and 


revolutionary development, funda- 


mentally different in its character- 
istics. Mallory Tropical Dry Batteries 
were originally developed by Mallory 
for the United States Army Signal Corps. 


As is to be expected, the Mallory 
Tropical Dry Battery is now made solely 
for wartime needs. But it suggests 
infinite possibilities for peacetime im- 
provements in a wide range of fields— 
radio, hearing aid, marine and railroad, 


just to mention a few. 
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in One GIANT Book! 


12 Big Volumes in One! 
10,000 Separate Subjects 


The Instant Question-Answerer 
for Laboratory and Shop-Workers, 
Mechanics, Home Scientists, Students 


The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, atom 
ic weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds—full information, includ~ 

ing manufacture and use. Organic compounds: 


trial products. Agricultural chemistry, food chemistry. Prepared by Outstanding Authorities 
PHYSICS: Mechanics, heat, light, sound, electric Each Field lence 
magnetism, X-rays, fully covered; principles and ap- bd hd = Annnrcocauenne’ 
Plicsion profuse illustrated res Heit Stet aaa Age 
MATHEMATICS: From fundamentals of arithmetic 10 “a 
gebra, geometry, jonometry, calculus, differential 
‘equations, etc. ; with special emphasis on their applica- 
tion to science, 
ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map so that 
can be easily located in the sky. Complete informa- 
tion on planets, use of telescope, spectrometer, et 
ZOOLOGY: The whole story of life from the tiniest 
fingleeeled ‘organisms up cman himself, lochoiog 
vast numbers of common insects, mollusks, worms; Lapp eanbaaetcnivamet oe 
Birds fa, reptiles, mammals HERE BNE. PR. B—Gos coer 
MEDICINE: Thorough coverage of anatomy, cicclatory Me Walled Bh: BSc tne ot Tengaaey 
fem, nervour ses, museulat system, skeletal 
cc ea cafes gle (Among the many CONSULTING EDITORS 
teislogy. ‘Ductsreaympton. agnosis, treme, 
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Drugs. Latest researches and findings 
MECHANICAL ENGINEERING: Principles of mechanics, cae Wea tee rere ot 
machine design, engineering parts and instruments. ( ABOLP Ks pe sb Reiace yo ea 


‘Types and functions of bolts, cams, gears, and other 
fundamentals up co automobiles, aeroplanes, locomo- 
tives, etc, Steam, gas, gasoline, diesel engines. dom Tonkenion, Ph “cuPringstgn Univerity 
CIVIL ENGINEERING: Surveying. Bridges, highways, mao 
railways-every subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, light- 
ing, radio and television—every branch fully covered 
and clearly illustrated. 


‘The foregoing is only a partial list of the countless 
special subjects covered. You will find hundreds of 
articles on GEOLOGY, BOTANY, NAVIGATION, 
CHEMICAL ENGINEERING, and, in fact, any spe 
cial branch of science in which you want information. 


EXAMINE A COPY FREE 
It is difficult in this limited space to give you a com- 
plete adequate idea of the immense amount of material 
contained in the Scientific Encyclopedia. See this vol- 
ume for yourself, without expense or obligation. We 
will send it to you for free examination. D. Van Nos 
trand Co., Inc., 250 Fourth Ave., New York 3, N.Y. 
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to use infra-red rays soo ~— 


This system, 5 to 10 times 
faster than the hottest paint bak- 
ing oven, helps speed such criti- 


for drying! cal iteme ae aveeraft parts 


Patented by Ford, this infra- 


red process is one more of the 
many important developments 


EXPECT THE 


The tire that was “frozen and fried” 


cee 


It started life in Pittsburgh and moved to San Antonio. 
Look at it, then guess its mileage 


WW Russell Anger, shown 
above, worked in a Pittsburgh 
shipyard, he bought a B.F.Goodrich 
all-syntbetic tire, Two months later, 
believing that these new synthetics 
were O.K., Mr. Angert bought 
two more. 

Driving 46 miles a day to and 
from his job, Mr. Angert covered 
roads that he classes as “newly 
constructed,” “extremely bad,” and 
“impossible.” Most of this driving 
was done in the coldest part of 
winter. Most people didn’t know 
shen whether synthetic rubber could 
take that kind of usage. 

Later the tires that had been 
“frozen” on Pennsylvania's winter 
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roads were sent to “fry” in 
Antonio. Mr. Angert had to 
to a new job, on 
pavements that could fry eggs in 
less than two minutes. Most people 
didn’t know whether synthetic rub- 
ber could take shat either. 


‘The tire you see here had covered 
21,000 miles when this picture was 
taken. Ir has not been recapped, 
and Mr. Angert says he expects “at 
least another 25,000 miles.” (That 
seems optimistic, but B. F. Good- 
rich tires have set even higher mile- 
age records, and we can’t help 
admiring his enthusiasm.) 

Tires of synthetic rubber may not 
yet be quite as good as pre-war 


cross-count 


tires, but they're a 
when made the B. F. Goodrich 
way. Mr. Angert's case is just one 
of many. One reason is that B. F 


success 


Goodrich had a three-year head 
start in making and selling tires 
ining synthetic rubber. That 
was in 1940, eighteen months be; 
fore the war. After that extra expe- 
rience, B. F. Goodrich tires today 
offer extra wear, extra safety, extra 
value to essential drivers who qual- 
ify for them. The B. F. Goodrich 
Company, Akron, Ohio. 
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AUTO-LITE 


SPARK PLUGS 


IM SERVICE ON EVERY FRONT 


~we sae 


“Hold 'er, Luke —'tain't no mole .. . Oncle Rafe’s playin’ he’s a Undergroun’ Movement” 


"PLUG-CHEK'HELPS UNCOVER GAS WASTE QUICK 


Gas-wasting plugs can be spotted quickly 
and accurately the “Plug-Chek” way. This 
Auto-Lite Inspection Service helps put the Tine ia the 
finger on faulty or improper plugs, may add 
as much as 12% to gas mileage, according to 
tests by the American Automobile Association. Radio Show 


Stop in today at your friendly Auto-Lite STARRING 
Spark Plug Dealer and have your spark plugs 
pected the “Plug-Chek” way. Possibly all 
they need is cleanirty or regapping. But if new 
ask for Auto-Lites 


HELEN FORREST + GORDON JENKINS’ 
ORCHESTRA 


Every Tuesday Night>NBC 


Feoturing men and women on 


THE ELECTRIC AUTO-LITE COMPANY the Rating tons 
TOLEDO, 1+ Merchon + OHIO 
BACK THE ATTACK 
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A MODERN SYLLOGISM 


MAJOR PREMISE: os 
Bell Telephone System serves the > RT 


American Publi 


MINOR PREMISE: 


Bell Telephone Laboratories develop the 


facilities of the Bell System. 


CONCLUSION: 


Therefore, Bell Laboratories serve the 


American Publi 


And that is the raison d’étre of the Labora- 
tories. For the Bell Telephone System, the 
Laboratories carry on research studies in all 
the sciences and development work in all the 
engineering arts that relate to electrical 
communication, 


For the Western Electric Company, the manu- 
facturing unit of the System, the Laboratories 


\ly 
/\\ 


\ly 
Six 


os 
develop equipment, prepare specifications for 


its construction, and engage in various engi- 
neering activities. 


For the Armed Forces of the United States, 
under contracts of the Western Electric, the 
Laboratories have undertaken more than a 
thousand development projects — many with 
spectacular effect upon our enemies, 
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BELL TELEPHONE LABORATORIES explore ond invent, devise and perfect for our Armed 
Forces at war and for continued improvements and economies in telephone service. 
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COULD YOU USE THIS cold- 
weather face mask? Developed for 
U. S, troops in the Arctic, it may be 
among the thousands of items of sur- 
plus war property to be sold to ci- 
vilians after the war. On, page g129 
Popular Science offers $200 in prizes 
for letters, suggesting uses for goods 
from this mammoth counter. 
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“EVEN BETTER P aHAM ! HAD! 


0: course, the I. C. S. Course which Bill is study- 
ing has it all over the one the Boss completed. 
1. C. S. texts constantly are revised in response to 
student questions and reactions . . « brought up 
to date on technical advances. 

Today's texts embody the experience of more 
than 53 years, the expenditure of nearly six 
million dollars. This is the reservoir of Vocational 
Training knowledge from which every student 
draws his personalized instruction. 

1.C.S. graduates, including many employers, 
will tell you how good I.C.S. Courses were in 
their day. But current texts, they find, are better. 

Employers have a very real interest in I.C.S. 
This famous educational system regularly reports 
the progress of its students to the men for whom 
they’re working. And it regularly receives letters 
expressing keen appreciation for this service. 

1. C. S. training goes on record with these exec- 
utives — counts in your record. Join the “coming” 
men! Mail the coupon for your own information 
as thousands of now successful men did for theirs. 
Possibly your own employer was one of them. 


BOX 7612-1, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 


1D Texte Desienine 
B Westen Maulacturing 
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BECOME 
an 


ACCOUNTANT 


TFyoujare doing tha “chore” work of secount. 
ing as a bookkeeper, ledger clerk, cost clerk, 
Tllling clerk, or in ona ef Coe'other many second 
keeping jobs— 

‘You should consider climbing higher—becom- 
ing an accountant. 

Why be satisfied all your life witha small 
salary and an ordinary job when there is such a 
large fature for the man or woman who under- 
stands accountancy in all its forms and phases? 

One big difference between you and the sac- 
cessful accountant is that he doesn’t do the 
chores. He bosses those who do the drudgery and 
he gets the money and prestige. And he does that 
because he knows the principles behind the rec- 
cords you keep—can plan those records and in- 
terpret them to maragement. He knows what 
you know—and « lot more, 

‘There are two ways in which you can get this 
nanloige Sek pill ntRuEFYoR Ree econ 
ant's position, 

First—the old way of day-by-day experience 
on the job, This is the long routc—taking many, 
many years, sometimes a lifetime. Most people 
taking this way never get anywhere. Why sacti- 
fice years of success—lose time and money—when 
there is a better and easier way? 

Second, the LaSalle way of learning’in’your 
spare tine studying and preparing for the step 
ahead. You learn by doing—you study account- 
ing principles and solve accounting problems. 
You cover accountancy from the basic principles 
right up through Accounting Systems and Income 
Tax Procedure—C,P.A. training if you so desire. 
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Are YOU 

= doing 

bookkeeping 
“chores”? 


CLIMB 
HIGHER/ 


As you go along you absorb the 
Principles of auditing, business 
Jaw, statistical control, cost ac- 
counting, organization, manage- 
ment and finance, etc. 

This way is not magic. It is not 
easy. It requires giving up certain 
spare time to serious study, How 
Jong will i take you to acquire 
this accountancy training is strictly up to you— 
hee can go as fast or as slowly as you choose. 

ut after you have gone part way (you need not 
wait until you are clear through the training) you 
will find yourself stepping up to better positions. 

And once you have mastered this fascinating 
profession—once you have become an accountant 
—then you will have the money and the standing 
to make your dreams come true. You will be a 
respected! member of the best paying profession 
an juipped to go out into public accounting or 
to climb to a top management position, 

Our free 48-page booklet, “Accountancy, the 
Profession That Pays,” tells you what you must 
know to be an accountant and how you can pre- 
pare in your leisure time at moderate cost. ‘The 
coupon ‘below will bring this booklet quickly 
without cost or obligation. You already have a 
start in this field; now find out how you can 
go all the way. Do it today. 


LASALLE Extension UNIVERSITY 


A Correspondence Institu 
Dept. 383-H, 417 S. Dearborn Street, Chicago 5, Illinois 
Td like to know more about your home study program to help 
ime prepare for an accounting career. Please send me your free 
48-page booklet, “Accountancy, the Profession That Pays.” 
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the next 


mile 
you drive, add 
3 ounces of... 


The next 250 miles on your car—or the miles 
after that may be the straw that breaks the camel's 
back, When mileage begins to pile up—that’s the 
time to be sure that lubrication is always efficient. 
Pyroil maintains a protective covering of oil on 
cylinder walls—reduces wear—rust-sludge forma- 
tion and makes starting easier. Put a pint of Pyroil 
in the crank case—3 ounces in your gas tank 
every 250 miles. 


Manufactured and Guaranteed by Pyroil Company, 
W.V. Kidder, Founder, 947 Main Street, LaCrosse, Wisconsin. 


PYROIL Adds life to )_ your Car 


r= 


| BYRON COMPANY ! 
947 Main See, La Crosse, Wisonn 


‘ar to last and run properly, Please tell me 
rn Sul Pyro oat bow cas actontvlin is bar oom 
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Building this 


with 6 Big Kits 
of Radio Parts | Send You u\ 


5 practical way to tear Radio at 
in spare dine shod Ral 


Radios to plek up EXTRA spare time 
money! 


We Ready to Cash in on Jobs © 
Wink Ytevisen, cron 
be that ‘Television, Pre: 
Radio ds 


Ws 
‘aro released for ‘nlimited peace: 


Mail € for Free Copy of Lesson 
ond 4-bee thetratod Sook 

1 will send you FREE, a sarmple Lesson, 
ting Acquainted with Receiver Servicing 


Sei ik Nata aa ae Lina 
cago teres GET BOTH Sint we FREE 


ident, Dept. SCP3, 
Institute, Pioneer Home Study Radio School, Wash- 
Ington 9, D.C. 


My Course Includes Training in 
TELEVISION @ ELECTRONICS 


FREQUENCY MODULATION 


Psychic 
Phenomena and 
The War 


On the Threshold of Danger— 
Strange Things Happen! 


Have You ever sensed the imminent danger ofa loved one— 

even though he is across sea or continent? Have you been 

suddenly awakened by the call of your name—then realize 

thac the one who spoke it was thousands of miles distant? If 
p you ever had these experiences —as millions now have— 
learn the truth about them. 

Loveand friendship create a bond of consciousness between 
humans. This consciousness can be extended to bridge the 
voids of time and space. When human souls are bared under 
great emotional stress, then this indwelling faculty is released. 
Learn that there is far more to life, to the fullness and glory 
of living, than you suspect. 


Accept This FREE Book 


Let the Rosicrucians (not a religion), a worldwide organization of 
thinking men and women, show you thar material limitations need 
not actually separate you from those you love. Convert the myster- 
ies of your being into intelligible, usable laws of accomplishment. 
‘Write today for free ey of the book The Mastery of Life. Iewill ex: 
plain how you may share these startling truths of self. 

‘Address Scribe: MLK. 


be ROSICRUCIANS 


SAN JOSE (amorc) CALIFORNIA 
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The Insult 


That Turned a 


‘CHUMP “? CHAMP 


(AW, COME O} 
LOOK, JOE,LET’s)AW.COMEO! 


ny 


|[Wev,sucar.way (see HERE, "| ‘you'LL wHAT— (OH, JOE, WHEN y 


DON'T YoU QUIT THAT)/YOU BETTER | >you pooR CHUMP) ARE YOU GOING 
HUMAN SKELETON /) sHUT UP 70 

AND GET A 
REAL MAN//> 


DOGGONE! I'M FED UP WITH 
BEING A WEAKLING=I’LL 
GET CHARLES ATLAS’S FREE 
BOOK AND FIND OUT WHAT 
HE CAN DO'FOR ME / 


ONE wand 1s As 
GOOD AS TWO WHEN) 
YOU'RE AN ATLAS. 


I Can Make YO 


in Only 15 Minutes a Day! 


HAVE XOU gree felt lke Joo 
Hitely fed", with Ravine heger 
huskler fellows “push you around? 


have a body. you'll’ be proud of 
packed with redblooded vitailts! 


‘That's the se- 


“Dynamite Tension." 
erett "that's how i changed myself 
from a scrawny, 9T-pound weakling 
to winner of the title. “World's Moet 
Perfectly Developed ‘tan 

“Dynamle Tension’ De 

Using “Dynamic Tension’? only 15 
sminuter a “day. in the "privacy. ot 
Your own room, you quickly bela to 

jerease your 

measurements. brosgen Your 
Your arms and lens. This easy. 
NATURAL method will make yous 
Aner specimen, of REAL MANHOOD 
than you ever dreamed You could be! 


q 
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‘THE BELL— 


GOLLY, ATLAS BUILDS 
muscves FAST/ ust 
WATCH MY SMOKE NOW / 


——" 


[our OF THE \(0-0H, JOE yourRE 
e N 

WAY SMALLEY, tWaT=YOU'RE A < 

8 HE-MAN now! 

AMAN! 7 ae ] 


J 


U A New Man, Too 


Chests better 


actual photo of 
the man who bolds 
the title, "Tbe 
World's Most Per 
fectly, | Developed 
Man." 


real spring and sip in your step! 
fret sledge-hamm 


ata. a battering 


CHARLES ATLAS, Dept. 13, 
115 East 23rd St., New York 10, N. Y. 


T want the proof that your 
janamie Fenalane’ will 


FREE BOOK 


‘muscular 
Send me. your free book. 
Henith and Strength, 


nt 
Send NOW for this book—FREE, “pverlasting 
1t tel bout“ Dymemie = 
shows’ Jou actual 

fotos of men Tre 
firmed ‘trom puny 
Weallings Into At 


=_ 


NOS pidase irket OF Write’ piainty) 


Address 


city State... 
Check here if under 16 for Booklet A 
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FREE RECORD 


OF INVENTION 


Movements 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 
REGISTERED PATENT ATTORNEYS 


4 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 


INVENTORS 


NOW Is the Time to SG. 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead to the future by buying up patent rights now, ao they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 
over, This is what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your invention and your- 
sell by applying for a patent now. 


Patent Guide Shows What To Do 


Our Patent Guide for the Inventor” answers many important questions concern- 
ing Patents that inventors constantly ask. It tells what facts, details, drawings. 
to safeguard 
Records can be checked to determine whether the 
le before filing fees need be paid; discusses costs 
we can be paid as the application progresses. It 


sketches, ete. are necessary to apply for a Paten 


tells how some inventors secured financial backing, how many simple inventions 
have proved large commercial successes; how Patents covering improvements also 
can be profitably utilized and marketed: tells countless other facts of interest 


Why You Need Expert Assistance 


The Parent Laws were enacted for your beneit—to give you protection for the 
features of your invention which are Patentable. But these features must be 
fegally and concisely set forth in the form of "claims." This phase of the pro- 
cedure is so complex that the Patent Office advises the Inventor to engage a com- 
petent Registered Patent Attorney, We maintain a large staff—carefully trained 
registered patent attorneys—expert draftsmen—experienced searchers—to serve yOu. 
We have been serving inventors for more than 20 years 


MUU UME cLARENCE A.OBRIEN 
& HARVEY B. JACOBSON 


a “Record of Invention” form which will enable 
you at once to establish the date of your inven: 
tion, before you file your Patent application, This 
step’ costs you nothing yet may be vital to your 
uccess, Remember—in Patent Matters, ACTION 

IMPORTANT, Delay can be costly. Mail the 


Your’ Trust 
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state, 
(Please write or print plainly.), 


' 

foupon in an envelope, of paste it on a penny H 
posteard NOW. H 
. 

Hf 

obligate me ' 

. 

. 

Name ' 

. 

. 

Addr . 

' 

' 

4 

a 


2000 


of Old Line Legal Reserve 


LIFE gi 


(atage2l) $ 8A MONTH* 
a 18° staparticn 


“One Half Permanent Rate in effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings duc to this direct deal- 
ing are passed on to policy holders. Current 
dividends 9%2%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 
to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to men or 


women, from 10-60, at low cos 
Send coupon today for rates on this Modified "4 
Policy at your age and other details. Life Insurance 
is vital! 

CLIP AND MAIL COUPON TODAY 


Dl tel See eee ee 

TE POSTAL LIFE INSURANCE COMPANY = 

511 Fifth Ave., Dept. M-433 1 
New York 17, N. 

BE Mail me without obligation complete informa- 

§ tion about your low-cost Modified "4" Policy ' 

wey ace 1 
Name. 

© Dace of Birth, r 

© occupation. I 

i] i] 

. «and No., Zone, City and Stace) il 

eee eee 
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| Coming Next Month 


| MOVING TROOPS across the oceans by the 

millions is one of the biggest jobs of global war. 
How is it done? Alden P. Armagnac will tell 
you about the ships that carry our armies 
‘abroad in the greatest mass movements of hu- 
man beings ever made. You'll be amazed at the 
complicated transport system that puts Amer- 
ica’s fighting manpower on the fronts where it 
is needed. 


THE RED LANTERN of early railroading hi 
given birth to marvelous automatic signaling 
systems that safeguard modern high-speed 
trains, Even greater wonders are in store, with 
radio, radar, and other recent developments 
ready to start riding the rails. Read about the 
development of railroad signaling to date and 
the promise of greater safety and efficiency 
for the future, 


INVADER MODEL. You've read about the 
A-26, the versatile low-level attack plane that 
does more jobs well than a Yankee handy man. 
Here's your chance to build an accurate scale 
model of this newsmaking aircraft, It’s another 
in our series of easy-to-build modern-warplane 
models, using the same construction methods 
that have proved so popular in earlier projects. 


FLYING TANKS may be the next step in air 
warfare. The one weakness of airborne troops 
—lack of armored vehicles—may be remedied 
by ferrying whole armored divisions to the a 
head by plane. Already we have a flying box- 
car that can carry them and land on rough fields 
behind the enemy's lines, Read this forecast 
| of tomorrow's battles. 


| WHAT IS COMBAT LIKE? Is it true, as 
some GI's say, that only a fool isn’t scared 'un- 
der fire? Civilians, and soldiers who have not 

| yet smelled powder, always wonder how they 
would feel in battle. Here's the answer from a 
man who has dodged Japanese bombs, bullets, 
and shells all over the Pacific theater, 


THE STORAGE BATTERY is a mystery to 
many people, in spite of the important role it 
plays in our automobiles, railways, and ships. 
A pleasant way to get better acquainted with 
this magic black box is to perform the series of 
simple experiments that shows exactly what 
goes on when a storage battery is charged and 
discharged. 
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TO PROTECT THEIR 


INVENTIONS 


MODERN BUSINESS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec- 
tion, The first step toward inventive success always is— 
and always has bven—the application for u U.S. Patent. 
There is no other’ way to protect your invention in 
accordance with the laws of this country, 


YW’ Tf you have an in- 


it for the future, act at once. “Have it 
ow und recorded in our office. We will send you this FREE 

Huvention Record Form for the purpose, Fill out the. Invent 

Record Form fully describing the ature of your inven Ma 

a sketch of its ma Mail it to us and we will record the 


The 


Your hance of con 
Soma Hater, “Df det 
portent step. Your whole futire may depend. pot 
foupon for’ our FREE Invention Record Blonk and ' 


Boot Today? 


OW WE SERVE YOU AS REGISTERED 
ATENT ATTORNEYS The U.S. Patent Ofce 
fatters—that he employ the-tervices of a Registerey Patent tore 
in'the preparation of his Patent Application, We are Repistered 
Patent Attorneys fully qualifed to represent you at the Patent Office 
We have had Yong experience in studying: hundreds 

inventions, “This aves us the ability to Judge your Inver 


on and to 
accurately and convineingly in technical language. It 
the ‘perception to center arguments upon those details of 
vention which, in our judament, will be looked upon most 
favorably by the Patent Office Examiner, 


describe 


Mail the coupon today for our new FREE Book, “How 

ince and Sell Your Invention,” and our 
 lswention. Record Formaomaybe. this step wl 
yave the way, to future security for you and” your 
Family Net "Today! > 


We paint no glow 
au juvention © new need 

if the public accepts ‘you it may provide 
the security and benefits you are secking. 


McMORROW & BERMAN 


Patent Attorneys a 
1427 Atlantic Building 4 
Washington 4,D.C. 
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Invention Record 
Know How Successful 


Inventors Protect ond 
Sell Their Inventions 


Your Intention” and ‘te 
How to know if 


a prior U. S. patent 


in getting 

four applicatl 

Yation fo the Patent Offic 
How you may patent an Improvement on 
something in use now. 

Howto obfoin funds to patent and pro- 
‘mote your invention, 

How to find a buyer or backer for 
your invention. 

How to" protect yourself in 

ing” royalty” agree= 


nt action, 
ior pres 


Finance 
i, Your Tn 
enti. 


HOW MANY TIMES HAVE YOU SAID... 


@ You can play a wind instrument, 
and play it well, as there’s only one 
line of notes to follow! Don't be 
content to sit back and listen—make 
music yourself and be one of the pop- 
ular group. Anyone who can whistle 
a tune can play a new Conn. The 
fingering is simple and the scale 
comes easily because of exclusive, 
patented Conn features and ad- 
vanced design. Plan now to make 
music your hobby...and be sure 
you get a genuine CONN as soon 
as they are available. 


SEND FOR FREE BOOKS 
TEEN-AGERS —send for "Fun and Popular 


ity Thro 
PAREN’ 

al Outlet for 

lealer, ot write d 
Dept. 332, Elkhart, 


WORLD’S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 
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AVM REFRIGERA 
CON TONING. Gulbe, 


Baste pret ae cam 
feral i reteraion airconditioning 
fof essential important facts for eo ervicemen, wets 


AUDEIS | CARPENTERS & BUILDERS 
IDES—4 Vols. . -$6 
A see filtrate trade azsran on moder snstontion for 
‘iesible covers. 


AUDELS “AUTOMOBILE. GUIDE. 


ok for auto mecha 


T5a0" pages, fais” sltustri chapters 
dard book Yor mechanics. New Mula drive corsced. 


AUDELS WIRING ah 


S10 Pages, fustrate. 


AN AUDEL GUIDE IS A GOOD FRIEND! 
apg ang & SteAMRITTERS Use the brains and experience of others in these Guides of the 


Sets jime and money with right methods, short cuts, 
ee leas. CHECK NOW! You can look over any Audel 
our home, Siar the Easy Payments i stlsie 


HN Vo so Seay ae es CUT HERE se 


AUDELS Lien ‘WORKERS $1 iM Al L 0) R D E R 


Gy Viueo. ). AUDEL & CO.,49 W. 23 St.,New York 10, N.Y. 
Tyoplease mail me for 7 days’ tree examination the 
ooks marl low. I agree to mail $1 in 

st [days on each book or set ordered, and to further 

mail $1 a month on each book or set ordered until 
wot MT have paid purchase price. 

If Lam not satisfied wi 


\UDEL! FF 
ARSE 
; 


Guetine Guides! will return them. 


AUDELS. ANSWERS ON 1G Audels REFRIGERATION & Alr Conditioning Gules 
BLUE PRINT Ee. GAtdle Pumps nvORAULics Rain coment 
sing ship & alrpl 370 pe es, fully ftustexted Baugers MET ats ERS Handy B 

AUST NEW, MACHINIST § OAudels SHEET METAL PATTERN LAYOI 

SAudels MATHEMATICS and CALCULATION 
Baugets = iy 
Audels DIESEL ENGINE MANUAL . 
Audels MECHANICAL Dictionary we 
is Rugets ESSA 
Redes Book 
et Rudets andy Bea 
: MATHEWATCS - ae Janitcat, ‘maWiNG COURSE : 
TIONS FOR MECHANICS $2 Il DAuacis Canpenrer 
Augals PLUMBERS ana 
Master PAINTER 
anbent 


AUDEL: ry ANDY. BOOK OF 
pai iC an ELECTRICITY 


fil 


i 


sy 
AUDELS RADIOMANS, GUIDE. 


eyo te practical une 


i 


i em 00 ih 4 
Biotor: Review duestioos & Anavers, Reference fader 
‘Autlentie, clear cone 


HH 
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i 
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freaatie, volta 
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sient fext on operstion 
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A Free Copy Is Yours 
for the Asking 


How Much Do You 
Know About the 


S mITHSONIAN 


InsTITUTION 


. Its Origin 
and Activities? 


This interesting brochure, beautifully illus- 
trated in four colors, tells a story that is li 
known, It is being distributed to acquaint 
you with one of the methods employed by 
the Smithsoni Institution to enable you 
to enjoy the benefits of its investigations and 
research activities. 


Write to 


THE SERIES 
PUBLISHERS wc. 


Dept. 108, 11 West 42nd St. 
New York 18, N. ¥. 


Buy War Savings Bonds and Stamps regularly. 


How to Make 
Money oe Sele 


Down-tozearth facts, directions ( 


SHORTHAND in 


Gs Weeks at Home 


INOUS PAINT 


101 Uses 


Mere tithe one guitk ptuatitial way 
REALLY LEARN (ag. 


RADIO - ELECTRONICS |? 
and TELEVISION Pi 


SPRAYBERRY RADIO 1 ty 


YOU GET Pi YOU 7 ener. 
oe Gites jis 


) MAND: 


naoio ser faa realheg TECHNICIAN 


JUST OUT! FREE! 
“How te Read Radi 


MAIL COUPON NOW! ponent) 
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ppm \t is the BEST 


Handy-Sized Dictionary!” 


Select one of the eight modern courses available at 
‘Aero Tech. Train where complete shops, laboratories 
‘and classrooms have started many civilians and ser- 
‘vicemen on successful aviation careers. 

VICEMEN 

ywledge by planning now (0 


ial, advanced courses. This 
far opportunities in the new & 


D acon age” which will requice trained alert men Hh | sjens uo 3 yearn’ collage ralio ares kil eaves low Gos 


«GREATLY EXPANDED COURSES Valparaiso Technical institute. ‘Dept. 503 Valparaiso, ind. 


STUDY AT HOME 


WEDSTER’S DICTIONARY OF SYNONYMS . . . $4.00 
WERSTER'S BIOGRAPHICAL DICTIONARY | $6.00 


TO VETERANS OR 


ill insure your 


ay new 


‘vas upeo-te ahead with 
special pl the “aviation age of the future.” 
O cos COURSE BULLETINS NOW... 
ik 


attending Aero Tech in the ot 
fature. Send coupon for free bulletins 

by can tee NOW —ace today! 

DUSTRIES TECHNICAL INSTITUTE 


‘AERO INDUSTRIES TECHNICAL INSTITUTE 
‘3247 W. Son Fornande Rowdy Angeles 24, Call, 


Pe eee an LARTIST! 


D Aircraft Mechanics G Airport Management Bs ted 
Ciinstrument Technicion Flying (all licenses) 
D Aeronautical Engineering] Engine Machanics 
O Flight Engineer O Dispatcher 


ee! Cees 
Street 
Zone——State- 


Givin) In Service} Veteran] S3. 
Buy War Savings Bonds ond Stomps regularly. 


Make 133 Fascinating Experiments 
In Spare Time At Hor 


ethene 
for be, free 
"rounen that tl 


DeForen’s Training Offers 
Instruction in Motion Pice 


Hadi, Me ure Sousd 
ouibilties of Televison--about the opportunity 
in your own Radio Bunsnes 


YOU GET EMPLOYMENT SERVICE 
so provides its students and graduates with an effective 
Enrtoratr Seavice that has longestabliabed contacts with employers 
‘ho use many DeForet’s trained ten. ‘Moll the toupen tae? 


VETERANS: Check coupon at right for Special Information 


DeFOREST’S el Ca INC. Simei ig penne a : 


FREE and WITHOUT OBLICA- 
book, “WIETORY FOR YOU" 
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‘A, Owl's prize-winning design (top) for the 
to own featured the “ruddervator” 
it with this new Beechcraft AT-10 


e'd Mi 
tail. Compare 


Postwar Plane’s V Tail 
Is Already in the Air 


I Nore that the V-tail idea was used in one 
of the entries for your very interesting con- 
test “The Plane You'd Like to Own.” Of 
course it had been in the works here for 
some time before your contest results ap- 
peared, but the soundness of your con- 
testant's idea gains striking proof from the 
enclosed picture of the modified Beechcraft 
AT-10 trainer in flight—Wm. H. McDaniel, 
Beech Aircraft Corp., Wichita, Kans. 


Bunk Thoughts on Molecules 
from a Gl in France 


Cuntosiry killed a cat, says the old saw, but 
history teaches that directed curiosity has 
led to many an important scientific dis- 
covery. While goldbricking on my GI bunk 
this morning, I gave birth to a question in 
abstract science. If any fellow P.S.M. reader 
knows the answer, I wish ye editor would let 
him give it in these columns. 

‘We know that a pulsating or alternating- 
current magnetic field will so agitate the 
molecules of a piece of iron that heat is 
evolved. That moving field causes com- 
paratively still molecules to go into a jitter- 
bug dance “hot” enough to melt even metals, 
as in the case of the induction furnace. But 
now suppose we start off with a white-hot 


24 


piece of iron instead of a cold one. Could a 
powerful stationary magnetic field bring the 
rapidly vibrating iron molecules back to 
comparative rest faster than by ordinary 
cooling? And if so, would there be any other 
effect produced in the iron—an alteration in 
its temper, let us say, for better or for worse? 

Being in France at the moment, I'm in no 
position to experiment, but I suspect that if 
a high-frequency field can cause molecular 
motion, then, conversely, a stationary fleld 
could be used as a “molecular brake” to 
arrest that motion. Who knows the right 
answer? P.S.M. is a great source of inspira- 
tion and vitamin-loaded food for thought.— 
Pfc. A. V., New York City. 


P.S.M. Molded His Career 


—and in Plastics, Too 

As 4 regular reader of P.S.M,, I felt that 
a bond existed between me and a young man 
who sat beside me on the bus. He was 
carrying copies of the magazine, So I said, 
“What do you think of that book?" “I like 
it fine,” he replied with enthusiasm. “Been 
reading it for several years. In fact, it wi 
through Popvar Science that I got into m; 
present work.” I asked him what that, wi 
and he said, “Pi Thought you'd be 
interested to know that you people at P.S.M. 
are helping to shape careers.—E. F. Z,, New 
York City. 


Another Plane-Contest Winner 
Tells About Himself 


You may be interested in the following 
information about me that was not included 
in P.S.M. with reference to my winning 
second prize (professional class) in “The 
Plane You'd Like to Own” contest. I am 24 
years old. Prior to 

entering service, I 

was employed as in- 

spector by the Glenn 

L. Martin Co., Balti- 

more, Md. I have 

studied some me- 

chanical and 
nautical engine 
and hope some day 

to become an aircraft 

engineer. At present 

I am studying avia- 

tion metal-smithing 

in the Navy.—Robert C. Kelley, S 2/C AM., 
Class 23A, N.A.T.T.C., Norman, Okla, 
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Y BEFORE DINNER 


SHERRY — Serve delicious, amber 
ROMA California Sherry... tongy, nut- 
like, appetizing ... with the sun-ripe 
grape flavor and goodness brought 
to you intact by the skill ond care 
of ROMA's noted wineries located 
in the choicest vineyard districts of 
Californic. 


ROMAS%a 


Q AFTER DINNER 


PORT—Open a bottle of glorious, deep 
red ROMA California Port... full-bodied 
satichly fruity. Or serve it any fime...any 
evening. Unvaryingly good... always 
tful. And—like all ROMA Wines 
—this superb quality and flavor for Only 
Pennies o Gloss! Roma Wine Co., Lodi, 
Healdsburg, Fresno, California. 


MORE AMERICANS ENJOY ROMA THAN ANY OTHER WINE! 
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Pen and pencil 
iifvserteed ae 


fishe, in rich ft 
Beer $275 


TELESCOPE PRECISION 


‘The 1945 Wearever Zenith is fashioned with unter 
precision . . . the uncompromising standards of 
precision applied to the making of a fine telescope. 
Telescope Precision! Its value is reflected 
in the skillful “C-Flow” feed, the accu-| 
rate 14-carat gold point, the balance | 
nd beauty of ruby-topped Wearever | 
Zenith. See ...try. . . buy the Zenith. | 
Made by David Kahn, Inc. 


at all 
stationery 
‘counters 


Refill Leads 
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Two Readers with But a Single 
Thought—and a Good One 


Your new visual filing aid—a red stripe on 
the back of Porutar Science MontHty—is 
excellent, and I want to compliment you on 
this idea. However, may I suggest that the 
stripe for ensuing years should be of various 
colors so the books may be easily segregated 
as to years as well as months? Or the stripe 
may be a diagonal in the opposite direction 
for the following year, so that a two-year 
group will form a large V. “Readers Say" is 
the first section of P.S.M. that I read. How 
about a little more of this department?— 
A. F., Warren, Pa. 


I rHovent the idea of the stripe on the 
back of P.S.M. was swell, and I dashed out to 
show my wife the picture of the rack and 
magazines, She liked the idea, but said, 
“Why don't they make the stripe a different 
color for each year?” Well, why not? I look 
forward to many more years of pleasure 
in PSM. and the new idea.—C, E. 
spur, Calif. 


Revolving-Door Generator 
Seems to Have Drawbacks 


I woutp like to make a few comments on 
J. H. Van B's letter, in which he suggested 
gearing up generators to revolving doors to 
supply electricity to storage batteries, which 
would in turn run the neon signs, thus sav- 
ing coal for the power companies. I suppose 
it would save a little coal, but the extra 
energy required to use the revolving doors 
would have to be supplied by the people 
using them. This 

would mean that 
these people would 
need to consume 
enough extra food to 
make up for this 
energy, 80 instead of 
wasting coal, we'd 
waste food, and. as 
well, have to use bat- 
teries and generators 
needed by our armed 
forces.—H. E. S., Du- 
pont, Ind. 
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Training is essential to advancement 
in any ficld—and it’s 
important to have it on record. 


Tate 
sound and practical training goes 
‘on record—and counts in thy 


tional Correspondence Schools’ 


record. I.C.$, regularly 
the progress of its students 
s, regularly 


letters expressing 
ation for this service. 


appre 


A typical employer communication 
notes: “T have every I. C. S. 
report on my men filed with their 
pe 

which help to determine any: 


onal records, the records 


xction 


taken in regard to those me 


YOU want your record to show you 

have trained for promotion. 

YOU want your emplo 

that you have prepared yourself 

for larger responsibilities. Then 

act now to obtain that trainin 

1.C.S. Courses cover more than 400 

business and technical subjects. 

‘The coupon brings full information. 
‘Name furnished on request 


r to know 


BOX 7611-L, SCRANTON 9, PENNA, 


Without cost of obliga scod me full particulars about the course Before which I have marked X: 
‘Air Condit r 1 Teste Desiening 
Plambing Courses oF Sts F B Westen Bamutastaring 
Bearing oS pramtine 
O Retrigerntion Q Steam Fitting 
Chemistry Courses 
os 


E lato Servicing 


ions Ci Cina Engines’ 
eae Ds Railroad Courses 
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NEW SECURITY PLAN 
PAYS DOCTOR 


and HOSPITAL BILLS 


Protects You 


IN CASE OF 
SICKNESS 
or ACCIDENT 


INDIVIDUAL or FAMILY 


Insure NOW, before it’s too late! Pro- 
yt savings against Hospital 
Here's on amazing offer of 

, dependable coverage under 

America's most popular Ho: 

tion Plan. For 

eligible. No Medical Examination. 

When sickness or accident strikes, 

you may go to any Hospital in U. 

er Canada under ony Doctor's 

core. YOUR EXPENSES WILL BE 

PAID exactly os Policy specifi 

WAR coverage included.The Com- 

pany under supervision of the 

Insurance Dept. No agent will coll. 


NORTH AMERICAN MUTUAL INSURANCE CO. 
Dept. PS5-3, Wilmington, Del. 

Please send me, without obligation, details obout 
your “3c A Day Hospitalization Insurance Plan”. 


Buy War Savings Bonds ond Stamps regulerly. 


Maybe This Is the Last Word in 
the Monkey-Wrench Controversy 


I nave been closely 
associated with the 
hardware business 
since my grandfather 
had a store in Bing- 
hamton, N. ¥., some 
70 years ago. When 
I was a boy, I was 
told that the nam 


“monkey wrench’ 
came from the re- 
semblance of the 


tool to the “monkey 
on a stick,” which 
was a popular toy. You pulled a string and 
the monkey climbed up in a very life-like 
manner. Also, the wrench when closed looks 
a bit like a monkey.—C. C. F., Seattle, 
Wash. 


Molecules Bump Their Little 
Gums and Light Up the Place 


Tru S. F.C, Jr, that the Scotch Tape 
phosphorescence phenomenon is caused by 
molecular friction; just the molecules of 
sticky cement bumping their little gums 
against the cellulose material of the tape 
when he jerked it away from the wall. Un- 
roll a package of black friction tape in a 
dark room. and you will see a line of fire 
where the tape separates from the roll. Jer 
it a little at a time and the fun lasts longer. 
You can generate static electricity this way, 
too. Disconnect the ground wire of your 
radio, but retain the aerial if there is any; 
then turn the volume way up, and tune off 
the station. Now unwind your roll of tape 
close to the aerial post. If you do this on a 
very dry day, you'll get the most awful noises 
you ever heard. This is worth the work of 
rolling up the tape again. 

Did you know that you could crush a lump 
of sugar in the dark and get a distinct glow? 
You can; it's sort of purplish white most of 
the time. When the little molecules are 
pulled or pushed that violently, their cries 
are so high-pitched that they generate light 
instead of sound. I hope this explanation 
pleases S. F. C., Jr., and will give him some 
fun as well.—O. P., Jefferson City, Mo. 


POPULAR SCIENCE 


ELECTRONICS ¢ 
a RADIO zs: 
INTOg Br Now! ad 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


HOME TRAINING 


ost. 


Learn by Doing 


Use real Radio 
Equipment Furnished » 
with your Course 


AUDELS Carpenter's | 
and Builders Guides | Mi) BODY ond FENDER WORK 


‘BIG DEMAND in Auto Body and Fender work, 
Starttraining now spare time at home f¢ 
pay work now and postwar. Practi 
experience included. U.E. 
metal work, welding, painting, etc. Place- 
ment service—or we will show you how tostart 
own shop. Behind U.E.I. TRAINING is 8 
| large national organization founded 192 
Write today for Free Facts—No obligation. 
ervisioe © UTILITIES ENGINEERING INSTITUTE 


| 3314 BELDEN AVENUE, DEPT.335-X.CHICAGO 14, ILLINOIS 


LAW... 


Bi 


eat 
Nal 


LT 


& 


Crain g_ 


See 


Learn REFRIGERATION 
and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 
Exceptional opportunity for men of all ages up to 60. 

lemand for repair and service mechanics in both 
REFRIGERATION and AIR-CONDITIONING is ace 
and yl continue after the war. You can easly and 
Learn to Be a Service Mechanic 
at Home or in Our Shops 


Our practical, thorough course is easy to grasp and 
‘can be studied at home in your spare hours. No previous Clinic's rae Write ‘today. No obligation. 
experience is needed. A common school education is _BALL CLINIC, Dept. 5100, Excelslor Springs, Me. 


guough. Learn how to start your own business with M E N 
| f} . 


3. 
| 
| 


worth of tools in garage or basement. Oper 
Sour own thoportakea wal Paid ob in thls active Bell 
Write for free booklet 


START today. No obligati 
YOUROWN | Whatever. iets Hacesslics 
REPAIR SHOP 


MAIL COUPON TODAY 


arl, is a 
KOUTI 


| GUARANTEED 20 YEARS 
y is limited ... rush your order! SEND NO 
i INEY. Pay Postman onl; ‘$3.85, plus excise tax 
0d postage, Return for refund is Gee days if no 
Sclichted: State sine Address: 


AMERICAN JEWELRY CO., wrociiis, Wev=. 
30 Buy Wer Sevings Bonds and Stomps regulerly. POPULAR SCIENCE 


rf 


| 


TO SUCCESS and HAPPINESS 


NO MONEY 


vou 13. 998" 


6. now To onaw FUNNY PicTURES.82.00 


HOMECRAFT 
PAINTING AND DECORATING 


‘sido be 


MARCH, 1945 Buy War Savings Bonds and Stamps regularly. 31 


E TIME 


sic 


Profit 


IN SPAR 


LEARN MU 


for Pleasure OF 
+++START NOW 


@ Enjoyment and earnings are rich rewards from 
musical training, but there is no magical door to 
success. If you are ambitious to learn and will devote 
spare time to serious effort, our 40 years of successful 
instruction experience can lead you to your goal. 
‘You can go as fast as your time and talents permit. 
Ours is the only home study school offering all 
courses required for Bachelor of Music degree. 
Check courses in which interested and mail coupon 
NOW for FREE SAMPLE ILLUSTRATED 
LESSON AND BOOKLET. 


UNIVERSITY EXTENSION CONSERVATORY 
1525 E, 53rd St,, Suite U15S, Chicago 15, Il, 


Plane 0 Violin © Con 
tar Mandolin 


Trumpet 0 Saxophone © Clarinet 
tar Training and Sight Sinaing 


Be 
GB Marmony 0 Advanced Composition © Arranging 


City & sate. 


Atusie experience 


Pik saecene 
pre Ss i eagle 


LANGUAGE 
IS POWER 


Forge ahead, win special 
Cttignments, promotion, bet- 
ter job in global peace time 
opportunities through ability 
to speak a foreign languages 

MASTER A NEW LANGUAGE 

quickly, easily, correctly by 


LINGUAPHONE 


‘The world-famous Linguaphone Conversational 
‘Method brings voices of native teachers INTO YOUR 
OWN HOME. You learn the new language by 
LISTENING. I's amazingly simple; thousands have 
succeeded, 
HCME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 

LINGUAPHONE INSTITUTE 


SBARCABullding, New York20,N.Y. + Cirele7-0830 


LINGUAPHONE INSTITUTE, 

SBA RCA Bldg., New York 20, N. Y. 
‘Send me the FREE Linguaphone Bock. 
Nome 

Address... 

Language Interested. 


Buy War Savings Bonds end Stamps regularly. 


START 


GET INTO 
YOUR OWN 


BUSINESS PLASTICS 


SMALL CAPITAL— WORK AT HOME 
New mace hates non pes yu ete 
BSE. Pooanides Get nied bow int gout ou 
line Hake Sou abe Mace Rate pe 
ie he kt el teal 
[rou ot Riedy Een es 
Rog eho] Cae ie ateie alt hander 
I the, Tlamics industry inc ding all types ¢. Plastics 
| ucdcicteat pint hee ae ae Sa 
Sonn Raking i wine anges, Bt 
Ha arch eine ol Mh tt lene! 
Taine, Scorn man an, 
If septa Ces ae fal fiat i 
penny postcard.—To Dept. ee il ag 
845 E. 9th St., 


PLASTICS TEC id 14, Ohto 


Management! 


Antereaional Correspondence Schools, Bax 7613.1, Scranton 8, Pa, 


yy ot Your Own Electric 
ppliance Repair Shop 


Be your own boss! Thousands of electric appliances need 
Service and repairs conmtanti. very neighborhood 
Horne in appliance repair, house wiring, motor repalto, ele. 
SEND FOR FREE BOOKLET, ins ae 

PACIFIC TRAINING SCHOOL 
4701 W. Pico as. 


Become a Doctor of PSYCHOLOGY 


Win the degree of PuD. ‘Teach the secret of contentment, happiness, 
Salve ‘mental worries ‘eretuaton a ray | cred 
veGeo 


FREE 


UniVensac Taur Clark 8 


‘Finest quality. Reasonable prices from 
Sc ups Wels today. Deprime 0, 
Motel Arts Co., Rochester, WH. ¥. 


(ow!\ wo AUTO REPAIR JOB 
. T00 TOUGH FOR YOU! 


Whether you do auto repairs 
either as full-time ce ns p 

‘fork, no service or repa 

‘ehrow 

MoToR'eal 


Army, Navy. trade and technical 
for Schools, thotisands of auto servi 


pair tncts oP Bogus ‘aii ROU tay ie" FitRE for, dave 

"200,000 service a oe rou ee °¢, You une it~and ave for your 

feiuaine ef ai fele‘how much valuable me and 

4 IE paar guratione, covering aly Stanual for xo py collecting and hard work it aaves—you'll never 
Seeaniaing, 10 the tal infor iain ‘want to ‘be ‘without It! 


fiom from 280 otctal ta 

fnanwais. ‘Then tney porate tee SEND NO MONEY 

fiegrinto thir biiamasioe works > "TD eee Examination 
Don't send any. caah unless you 


MoToR's AUTO REPAIR sare. Gostag charge! Gilt mal & 

AL: not only TELUS you clearly boatman Delmas 

What Yo.don it SHOWS Sov book, pay high nothing, Fett 

in over 1000 cut rake, the boo i 

Goes for yout Unlear convinced It 

tte erenent timesaaver and works 

ar book 

ubet ‘Mall gous 

Ewdtcg Sone. Tok Book 
edie, ods adage service! Desk 2G. $12 Maluon ‘Ave 

Shewalet No wonder tis used by the U, 8, nus, ‘New York 23, N.Y. 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
Same FREE 7-Day Offer Applies on Moot Bok Den et 2, 72 Ma, ew ek 2,1. 


Rush to meat once: (check box opposite book you want 


MoToR’s TRUCK REPAIR MANUAL I 0 terots Avro mera manunt i: on, a 


. pra OE ER 
truck specialists, 4 < 1 Secret ern Book posfaid in 7 

eae 
Cy meron race EPA manUAL, (Oued of | 
ee Fehon Set eee 
Sa aie ito oe Tea 


Yor mechanics, 


mai 
Torque Dividers, 
Brakes, Steering, etc. 

ALSO SERVICES many buses, Published by MoToR, The 
farm and industrial. tractors, Leading Auiome- 
tractor and road building equ 
Stationary. power machin : A 
{on ail paris described manuals assure high stand 
Gheck' box in Coupon at lent. tds of repair’ work. 


(if any). 


Occupation, 
Bay postage if you ENCLOSE full 


7 
Feturn-refund privilege 


MARCH, 1945 Buy Wer Savings Bonds ond Stamps regularly. 324, 


rest nee Books 


GIVE PRACTICAL POINTERS ON HOW 
TO PROTECT, PATENT AND SELL YOUR 


INVENTION 


These two valuable books, “Patent Protection” and 
“When and How to Sell Your Invention” have guided 
many an inventor like you straight to a strong 
patent and SUCCESS. They tell you step 
the proper provedure to find out if your invention 
can be patented . . . the steps necessary to secure a 
atent, and relisbie, helpful suggestions on how, to 
sell your invention. IN ADDIT! -_. you'll find 
Mlustrated for your guidance . . . 115 MECHANICAL 
MOVEMENTS |... . just the information you may 
need to complete your invention. 


GET THESE FREE BOOKS AT ONCE... 
DON’T WAIT UNTIL TOMORROW 


LINDUSTRY. WANTS YOUR INVENTION NOW} 


Now . . . while industry and business are looking 
ahead to ‘post-war markets... now, when they are 
eagerly seeking new and improved products, new and 
improved ines. tools and methods... is the 
RIGHT TIME TO SECURE YOUR PATENT, If you 
have an invention... BE A DO-ER! Don't take the 
chance of someone's beating you to it. 


‘THE RIGHT START will save you time, money and 
trouble. That's why we advise you to get... RIGHT 
AWAY... . the FREE books and the FREE linportant 
“Byiderice’ of Invention” form that may help you 
establish your claim, 


THIS COUPON MAY BE YOUR TICKET TO success 


“Wail Ge Foday 
Victor J. EVANS 2 Co. 


rod Patent Attorneys for Nearly 50 Years © 
 93a0-€ Merlin Building, Washington 6, D. C- 

Please send me your books —""Patent Protection” and 
"When and How to Sell Your Invention-—aito 1 
portant “evidence of Invention” form, without cos 
br" obligation. 


Buy War Savings Bonds and Stamps regularly. 


SEND For THis 
TIME SAVING 


as ne OH MITE 


w Calculator 


( Watts, Amperes 
{Volts .. a ly! 
|Any Ohm’s Law 
Problem solved 
with one setting 
ading. (44'x9") 
10 in eoin to cover cost of handling. 

€O., 4944 Flournoy St., Chicago 44,111. 


“How to Make Money 
With Simple Cartoons” 


ryone whe likes te drow should have. 
jens. Simply odd 
CARTOONISTS’ EXCHANGE 
Pleasont Hill, Ohio 


ta fre 


Dept, 1443 


g NEW YORK INSTITUTE OF PHOTOGRAP! 
BEM ORM Nias ator ew yore te ke 


What Every Mason Wants 


We have sad Aa Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons 
Odd Fellows, Knights of Pythias, Knights of Columbus, 
EZRA A. COOK, Publisher, P. 0. Box 796, RM Chicago 90, 
AMERICAN EXTENSION SCHOOL OF LAW 


[A Depts 1-8, 646. Michigan Ave., Chicago 11, 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
Address for Free Vocational Art Test, 
‘RT INSTRUCTION, IN., 3145 At Istrcton Bd, Wlaneapls, Man 
(Pormesiy Pedere! Sehootay ines) 


‘Anoka EanNinon, 99 eure expert Intretion 


FIER ROOK La 


fer BdS' Bs, oe take #4, hinge, 1m 


POPULAR SCIENCE 


Mf 


pe ee 


THE GREAT FIELD OF OPPORTUNITY 


PLASTICS ENGINEERS AND TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 


@ Leaders in science and industry have long been saying, “Keep your eve on Plastics,” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products. 


errr Today there’s a big need in vital war production for those who 
are trained in Plastics, From one to a hundred articles made 
BIG CHANCE of Plastics must be supplied for every man in our fighting 


forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory, And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an important part. After the war many old materials, methods and skills will 

Teplaced. Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs, 


‘Turn at least part of your leisure time into money. Qualify at 
Mcgee home for a larger income in an interesting career. Build 
WHILE YOU EARN greater security for your future in a vocation that looms large 


on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success, 


It’s easy to find out about Plastics training. ‘To get details and outline of study pre- 
pared Fy, specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this eas} 


step, the sooner you will E- STUDY TRAINING SINCE 1897 
reach your goal andreapthe je LL. a 
es wf Take This First Easy Ste; 
AMERICAN SCHOOL OFFERS => f Mik 
CTALLLGR Game CHECK, CLIP AND MAIL COUPON NOW 
IN MANY SUBJECTS “ 

You who have not completed high  i4j J) AMERICAN SCHOOL, Dept. @-346, Drexel at: i 
‘Soot pate mined voatnal ree Sp "Rin ene ws HAE ne ens deta 
Pre Sc mems mare od sess 
ss Sa eet tn ee wen comp CSENG'R CAccouating snd Drafting and Design 
weer eee SE ageogntng nd peste ant Peat 
fehl Seyerat af tween ig feridoest 
fn'whick you areinierested,filinyoar Beate Sacteary | 

< 

= 


AMERICAN SCHOOL x 
Adarea 


Dept, C-346 Drexel at S8th Street, Chicagos? Bl city. 


MARCH, 1945 Buy Wer Savings Beads and Stamps regulorly 32 


It’s YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 
In ol {ntenance and repair—and at top-notch wages? 
dre you ready-—with experience and abllity—to cash in on it? 
Others are getting just the sort of background needed—quick! 
practicall—to handle the great variety of electrical mainte- 
Rance and repalr Work TODAY—from this well-known elec- 
trical library. You can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols., 1826 pages, 1724 illustrations 
Gives you the “know-how” to tackle any wiring or motor 
job, “Five books 


test induction motors, etc.. etc. 
book is. full of trouble-shooting charts that show 
symptoms, causes, specific remedies, etc, 


Toke the first step toword improving YOUR future— 
Moil this coupon TODAY 
No money down—special price—easy payments—FREE trial 


r 
! 


Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 
Penannes ia scemtte Neetich-Sitnace aout sue ttseasy 

th 


tort 


tualifring oe, "your Dipiss 
jt tn t0 4 womthe Many’ earn 
‘carn, ‘Bevin your training at core. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
tmauy nected. supplies, Fit yourself to help meet 


a 

PRE, postpaid. 

THE COLLEGE OF SWEDISH MASSAGE 

Dept. 570-6, 100 East Ohio St, Chieage Ii, Tiinels 
Please send me PREE and” postpald. Anatomy’ Charts, 32-1 

Booklet and complete detatis on Home Tralning. 


DRAW CARTOONS 


BIG MONEY’ 


PLEASANT WORKI 


‘newspoper cartoon, 


teach you how to ereate, draw and sell 


Complete 
uty 15.00 
KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING —Dep!.S. INDIANAPOLIS 4, INDIANA. 


baila with Cement Composition Compesition 
ri 


* Weoowonxina, MACHINES, 


quia 
white, 


Glazed or un 
Seen ae ee area Stic SLooRING. 
Any" color: ‘Lifetime wear. Dustproof, Soundproof, Vermin- 
rope Relient to. the Mread ay cit paid on Daten 
eet oF pias 

PG moan for few cents gach, "00 in Taw materiale 


our own 
Sil makeup to. g20-00 of" finished ‘We furnish 
Bames of buyers: Witte now for free daformation. 


COMPO-TEX, BOX 786-6, ST. LOUIS (1), MO. 
gr ARTOONS! 
ee 
store Sor fons. Ail tor Onl 
Somer eee SOS 


| RAYE BURNS SCHOOL, Dept. 8, Box 3583, CLEVELAND, OHIO 


VENTORS 


Do Not Delay! 


P 


‘The Patent Laws were intended for the protection of the In 
ventor, and the Inventor who alumbers on iis Tights may Wi 
$19 ind someone eine Teaping the reward iat ‘could have 


"The Taventor with a valuable Invention should act NOW. 
2S oleae Bla aio BEANE, 


PERSONALIZED SERVICE >. 


Name. a Please send me full particulars on Patents. fees, etc.. and 
ies - RECORD cf INVENTION form’ Pree 
Name 
ct. . sa Althea ‘Address. 
32D Buy War Savings Bonds ond Stamps regulorly. POPULAR SCIENCE 


IMAGINE THEIR JOY 


Pel WHEN THEY FOUND 


- THEY COULD PLAY 
MMU This easy as A.B.C. way! 


4-1. eam oa et 


PLAYS AT DANCES 


Thousands Have Learned to Play for Less Than 7c a Day 


MAT Instrument would you lke to play? We'll show you thousands are playing for their own enjoyment and the 
how yourcan fears to py tegulkiy cay iu tgure Ssiarainment of tel tends 
lime St home for leas than SEVER Chit '& DAY! Well'eame about where} wrote to the U. 8. School of 
mind you dos't now one note of musie from another—-dea't 
Tart Dons Pareck lee ae 
“The truth of the matter is that thousands mew play whe efetlenra (0, Diay by laying-—start right 
Rover Shenath tae, eaahGl: Kes, vase Se ween oereee only a few minutes a day and the cost is trifling: you save the 
ing satltaction of Blaing the plano.  Sxpuras*ot'n private teacher. Boer i sound tod goad tobe 
aeROnS Ge Siar Sirertio nektenness, Sasee ‘Mail the coupon and get the FREE PROOF! (Our forty- 
Of them are playing in orchestras and over the radio: others venth year—Est. 1898.1 U.S, School of Music, 83 Brune. 
Ste tescning muses making money in apare or fulltime, And SicK"MdyS" New Work 20,80. 


SEND FOR FREE => 
NOTICE PRINT AND PICTURE SAMPLE 


Pa 5 SCHOOL OF MUSIC 


Please 0, not contase ~ 
fee! gehoalgraee | © You'll open your eyes when you | tam mered nie rity pres fhe fe 
He tetheds ih any | fna'how quickiy and saslly sou can ok eect 

i ‘orby trick | learn to play your favorite instru- 

gharts."Our'methed | ment. Don't doubt; don’t hesitate. 

setcartagen'2 Pit BY | Send for the fascinating illustrated 

any “trick”: or number booklet that answers all your qué Piane Accordion Mandolin, 


System. You are’ 


tions; let the free Print and Picture 


Sample show you how this method | “*"* 7" "semen 


! 
! 
! 
| 
I 
af 
! 
mi | 
I 
a 


actually works. If interested, mast | “*"* ‘isi ri 
x | the coupon NOW. Aoeress tees 
Yourememberit forte. ‘Actual pupils’ names on request. | Sete: iivedare under 18 years parent ments 
Pictures by professional models. }_—__save 2¢—stick coupon on penny postcard, a 


MAROH, 1945 Buy War Savings Bonds and Stomps regularly. 325 


In Your Fascinati 
Look Way Abead {n Your Fascinating 5b rom weenawes-—eatages 9 98 
INSTRUMENT TECHNICIAN aro Mueaa ens ea eene See 


SCREWS © NUTS © BOLTS » WASHERS 
oan enZ® RIVETS @ SPRINGS RACKETS @ MISC, 
More and ma 


MORE THAN 1,000 PIECES 

Instrument | | 5 full pounds—a veritable treasure chest of fastening de- 

vices for every practical use. Satisfaction guaranteed. Or- 

Ger now. $1.98. SPECIAL—2 assortments, over 2,000 
pieces, for $3.68. 

F.0.8. Chicago HUDSON TRADING CORPORATION 

The House of Handy Assortments 

M-161West Hubbard St.,Chicago 10,ti, 


‘and commercial planes. Work 

including the automatic pilot, 

altimeter and directional gyro. Train 

in this well-paid, interesting Geld, th 
3° if you pref 

also offers complete training in Watchmaking. 


SERVICE MEN! VETERANS! | 


GET THIS FREE BOOK—The complete 24-page 
‘Storyof the A.S.A.1. Resideot and Home Study train: 

‘programs—send the coupon foryourcopy today! 
"AMERICAN SCHOOL OF AINCRAPY INSTRUMENTS 
Toctudi 


a kaw 1 10 cer A BG PAY 08 
a tse | Read Eslate = 


247 W ten fornande Reed, tor Anglos 
CO Wetehmating dooms, ngarance, baling 


[cece te oat 
Sacer 
{C Mawernsromon tachi 


Cvitien C) Services Veteran ($-2) = “e “WONDER” 
E.ectRic BUTTON 


TRAIN FOR YOUR PLACE IN 


a> ELECTRICITY 


Your TUaning 
De ee, Uf nine 


Aree 


| Sem ITALIAN  ASCORDIONS 


HAND MADE, Very bet. mod ren. Bay a 


‘AtCoyne you “Learn by Dolng’* on 
Tbmechiber and ripment ttuined 
Eicctrical men needed now. Electr 


EARN WHILE LEARNING, JOB 
HELP AFTER GRADUATION 


ur electrical traine 


Baking ts one of America’s teh Industries fa wages. 
=a Ueprensooeproot Tuorough, base home 

found foundaten. it vou have pute: wri 

BOOKER Opperntena Commer 


JOKE BOOKS i3t.1s 


Bos ne ate, oy tS 
Soames See wt ae 
Hi a eke He ad 
Poa moaaren retraite 
‘cash or stamps to: Scere 
EASURE NOVELTY CO. 

reset teeta MOMMY. SE. 


SIGN ra =n crite PATTERNS 
SHOWCARDS Soe RST ALT 


euicago sty tk. 


Many do part time work to help’ ont 
‘with expenses, ‘Free lifetime employs 
Theat service when you graduate. 

lane now I'm including extra tealn~ 


fedtra costs Seal compen ow for ree 
Book and details. No obligation; mo 
salesman Wil call. f want to sead ‘you 


See ee ee 0° icge, 2,1 
me four Five BOO and tll me Scat Sous 
plans to help te 


Give me. 10 Minutes a Day |, rnd for These 


Learn My Time Tested Secrets of Strength NOW in BOOK FORM 


ie Socane eSeaumacd ONLY 25¢ EACH 
or ALL 5 for $1 


"Beiteg wesc 


WHAT THESE FAMOUS PUPILS 
READ SAY ABOUT JOWETT 


JOWETT INSTITUTE ‘OF PHYSICAL CuLTUI 
220 Fifth Ave., Dept. 363, New York 1, N. 


MAIL ORDER-COUPON NOW and get as 
time only — [are 
INSIDE STRENGTH SECRETS 
FREE! 5 CT Ee YM Dani PHOTO BOOK of STRONG MEN Taal 
Sater 


fe ra tte 
Secrets ot 
ey 


MARCH, 1945 Buy War Savings Bonds end Stamps regularly. 32G 


listen to this Record! 


SPEAK 


SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish. 
Learn as easily as a child learns—"by listening” to these 
brand-new CORTINA recordings. 


Only I5 Minutes a Day 


THOUSANDS have found it the most fascinating, most satis: 
factory method, Here is the quick, easy way to learn Spanish 
for PLEASURE AND BUSINESS.” INVESTIGATE! 


Sent on 5 Days Approval 


“The Cottina Short-Cut™ tells just 
phat, you want to now.” Interesting 


CORTINA ACADEMY (Languase Speci 
125, 105 West 40th Street, New York ¥. 
ljgation- your booklet, “The 


O Italian 


without ot 
Cortina Short-Cut.” I am interest 


SPANISH French 
Name 
Addeess 


DRAFTSM EN 
NEEDED 


PREPARE NOW fora 
BETTER JOB 
AND GREATER 

OPPORTUNITIES 


Jt you ae ambitious to hold 
Ihave renters opportunities. 
‘tart nove to Wecome a draftsman. Or 


O German 


evsh 


efter Joe 
for that Job. eo 


Learn at Home in Spare Time 
American School haa helped thousands t0 reach haber Roa, 
dean help vou. Our practical, up-toudate taining 
fe the know-how that fits men for responsible 
ena oppartunitien. Besinrattaman tralnine now. C 
{'and’ fal the coupon below for FREE infermation-“ioday. 
‘AMERICAN SCHOOL, Dept 348, Drerel Ave, at SWh SL, Chcage 7,1, 
Gentiemen: Send me FI mation covering pec 
traning in subjects checked 9 obligation oa 
Drafting and Desig 
O for Men amd Women 


Buy Wer Savings Bonds ond Stamps regulorly. 


FROM OLD 
AUTO PARTS 


MONITOR SLIDE RULE 6” Dio. 
Made in white Vinylite, Same scales as Mascot Slide 
Rule, Complete with instructions, Without ense, 62 
Leatherette ease Thc additional. 
‘TAVELLA SALES CO., 21-C West Broadway, New York 7, N.Y. 


INDIANA TECHNICAL COLLEGE 


ELECTRICAL ENGINEERING. Oot 


‘ride etectrieat 


spondence C LOW AS. 
RADIO - ELECTRICAL ENGINEERING ae 


in eiyaartceaae oat ied 
"ii eta befell na 


FREE "*:icssusie.ceeain ese 
et 
ta 


ELECTRIC HEATING ELEMENTS REPAIRED 
p= arta ae 
WINDOW SIGN LETTERS 
Tafa Teta Th at 


ILLUSTRATED. COMIC 
BOOKLETS 


‘The kind men like! (vest pocket 
is manne ou eset 
Pee ors ee 
sees ESB at Sok 
cash or money order. No stamps. 
GRAY KO, Dept. A-575 
Box 520, G. P.0., New York 1 
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9 ways to be 
your own boss! 


OW, more than ever before, is the right time to start a small 


rofitable business of your own 
tical money-making trade in which 
your first step, 


watch and clock repairing 


TODAY... tal 
Just mail coupon— 


BIG OPPORTUNITIES FOR MEN. 
‘with the KNOW-WOW! There's 
os ature tn the bel 


‘MECHANICAL DRAWING. DESIGN- 
ING, BLUEPRINT READING 
Fetal oar for we-neake 
ae 
"Esp 


prem 
iesiene tears ination into rate. 


ed 


Qn thie 
bring complete dotailoy FREE, nocost, oobligstion 


NELSON COMPANY |“ 


- or train yourself for a prac- 
ma can be INDEPENDENT. 
‘thout cost or any obligation. 


Peat eatatcuret arene 


ion traning tn 


EER AT SMART GS Bast hs 


UMENT WOLK and oiber ete 


Ick Jocks. de-code, makemanter-keysy 
ctastall servic, eta’ Wow welteintetcn| 
an home-cwrer 


‘Teaches you the practic 
Fepair, adjustment operat 


trouble-shooting. No previ 
Li Mivetrationn 


INTERESTING 


Fepsirabop of your own—oe prey 
‘Biante faterriabetoeeror em, 


Ay ep:to: 
below will 

formatign you want 
Tail We today 


Henrand pastas owoctetocrnal 
ables onaemallonenan sca 
2a era yi, 
FREE. 


321S.Wabash Ave., Dept.8C01,Chicago4, II 
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SO IT NEEDS FIXING 


By 8. T. CHRISTENSEN 
the “Fiz-it Man” 


"WAJELL, I guess I'm the fellow to see, for 

T've repaired thousands of refrigerators 
(home and commercial both), vacuum clean- 
ers, radios, washing machines, irons, fans, 
lamps, mangles, motors, etc. In fact, many of 
my customers ‘call me their “electrical ap- 
pliance doctor.” And, “doctoring,” I might add, 
has paid me a good substantial income for 
quite a few years. Funny, in a way, how I got 
started. Always liked to tinker and by experi- 
menting around I found that most electrical 
appliances had many things in common. That, 
regardless of what the appliance was used for, 
or who the manufacturer was, the basic princi- 
ples were much the same. From fixing my 
own appliances to fixing friends’ and then for 
strangers at a fee, seems now to have been but 
a small step. 


What to Charge? 
At first, T let the owner decide the charge 
and, frankly, I was amazed at what Iearned per 
hour. But then, when one figures what initial 
costs are involved in buying most electrical 
appliances, one can readily see that spending 
extra dollars for repairs is well worth while. 
Before long I was making more in my spare 
time repairing than from my regular job. The 
result . . . I went into business for myself. 
When war came, business boomed, for new ap- 
pliances were not available. 
For a while, repair parts (needed on some 


34 Buy Wer Savings Bonds and Stamps regulerly. 


jobs) were a little difficult to get. But that 
situation seems to have adjusted itself for 
many repair parts have today the high pri- 
ority rating of AA2. After all, we must pro- 
vide for the health and well-being of our 
civilian population. 
The Future Offers 

Friends ask me about my future, And, T 
think T've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusi- 
astic letters from repairmen ranging in age 
from 18 to 79 years. After the war, we're 
bound to see hundreds of new products on 
the market . . . products that the average 
person never dreamt of. These new products 
and our old appliances are all going to need 
at some time or other “fixing.” Well, I'll 
still be the fellow to do it. The field open for 
appliance repairmen is unlimited. I don't 
worry at all about too much competition. 


If You Are Ambitious 


To the contrary, I've prepared a complete 
course, chuck full’ of simple, easy to under- 
stand ‘photos and drawings’ and written in 
the same non-technical language as this 
article. I know the course is good, because 
I have hundreds of men all over the country 
writing to me telling me how the course has 
helped swell their pockets with cash. If you 
too want to prepare now for your future, I 
suggest you read the next page and send me 
the handy coupon.” Adv. 
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BIG MONEY 
INDEPENDENCE 
A PROFITABLE 

LIFETIME 

BUSINESS 

OF 
youR own/ 


LEARN 
ELECTRICAL 

IANCE 
IRING 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
spare time and be set wilh a business of your own when the war ix over. 
‘ou don’t need elaborate fixtures or expensive equipment to be a successful 
repairman, Operate from your garage, bazement, vacant store, ete. Work 
4s many hours as you wish—the home app:iance repairman is his own boss. 
It is a profitable occupation for on many t"pes of repairs it is not unusual for 
repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

you are at all mechanically inclined—can hold and use tools—then you 
we all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE W1LL 
TEACH YOU, Age should be no barrier—nor should any minor physical 


handicap. New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under. 
‘stand language and ‘drawings how to make each repair on refriges 
vacuum cleaners, washing machines, motors, etc, Explains and giv 
a working knowledge of electricity, welding. nickel plating, etc. Showa you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course 1s 80 low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today. 

-————Read What Our Students Say About Course-———— 
I really believe your course The Course in Appliance I am a mechanic for the 


the best Investment a me- Servicing arrived a few Western Union Telegraph 
chanically “minded man can days ago. “Want to take Co. 


Miake—Claude E- Allen, In- outa few minutes of my ceiving tbe leswons in rec 
@lanapolis, Ind. Yaluable ume to tet you frigeration I earned. the 
Ihave received your Course know that this is just exact coat of the cours 
in Appliance Repairing and I what I have been looking Henry 8, Lee, Washing 


Bust say I am’ well pleased for ever since 1 opened up 
‘with same. I'am only sorry my Piet shop. T_must times at the 
Tiaid mot have said Course admit that you told the shipyard. and after 4:00 

Thave learned truth when You said that PM. {operate from my 
re through thie cellar and garage. Ta 
‘course I would not part with ferage $10.00'to $15.00 clear 
(“Charles Schwarz, Hamll- very day —Walter Hanhy, 
ton, Ohio. Brockton, Mass 
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The set of 
books 
that makes 


MASTER MACHINISTS | 


and leads to bigger pay! 
Dig home-study and reference course gives you the 
facts on ‘machines ‘and methods you need 10d 

in machine shop work. ‘Fax 
‘experience aa found in’ book 
."tnefease your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


© volumes—2368 pages—2516 Illustrations 
(A combined home-study course and Teteremcs Hbrary) 


Wantage of the other 
to solve your prob- 


ii 
ten ete 

of help to the 
if 


EXAMINATION COUPON 


| Mcoraw-miLt BooK co., 


Be Popular-Learn 
the Newest DANCES 
in 5 DAYS-or NO COST! 


NEW REVISED EDITION 
DANCING 
Includes the Rhumba, Congo, 
Sembe, Jitterbug... Fox 
Trot, Waltz and 


F; pal 


Buy War Savings Bonds ond Stomps regu'e:" 


Free for Asthma 
During Winter 


If you suffer with those terrible attacks of Asthma 
when it is cold and damp: if raw, Wintry winds make 
You choke as if each gasp for breath was the very last; 
Ifrestful sleep is impossible because of the struggle to 
breathe: if you feel the disease is slowly wearing Your 
life away, don’t fail to send at once to the Frontier 
Asthma Co. for a free trial of a remarkable method, No 
matter where you live or whether you have any faith in 
any remedy under the Sun. send for this free trial, If 
you have suffered for a lifetime and tried everything 
ou could learn of without relief; even If you are utte 
ly discouraged, do not abandon hope but send today 
for this free trial. It will cost you nothing, Address 
Frontier Asthma Co. 159-R Frontier Bldg. 
462 Nlogora Street, Buffele 1, New York 


POCKET ADDING MACHINE 


fettme use, Adds 
Capacity 980 


Inventions Wanted 
Patented or Unpatented 


can now be safely sold without patenting 
e's practical, useful idea for sale 
od or patented, write tedayt 


Chartered Institute of American Inventors| 
Dept. 3, 631 Pa, Ave. N. W., Washington, D. C.UE 


TENTS?" 


AND TRADE MARKS 
¢.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 


tent °c, Ww 
MISERY 

MAY 

DISAPPEAR 


and feaves Your TuDLUre 
ROTECTED. 
Tupgure care and how the newly 


PAEUMATIC APPLIANCE, 103 PARK AVE. WY. 1 


New Desi 


Modernize Your Gun! improve Your Seore! 
Moat durable gripe made, Positively ti 
breakablel. For Cai 


FREE 
Be ed, 
‘SPORTS, INC.,(Mfrs.) 2850N. Clark St., Dept.S-3, Chicago 14 
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HOW WILL VOU 


FIT INTO THE 


POSTWAR 
WORLD? 


LEARN PLASTICS Now! 


Piastics are playing an increasingly important part in 
almost every industry—improving old. products and 
creating new ones. That is why such a brilliant future 
is predicted for plastics in the postwar period—offering 
‘opportunities to farsighted men and women who know 
plastics. Now is the time for you to prepare for a 
Careet in this fast-growing field. 

LEARN AT HOME-You can learn plastics in your 
spare time at home without interrupting your present 
work, The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 
FASCINATING COURSE—The lessons are readily 
grasped and practical, Every step is made clear with 
‘graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, "Plastics 


Trends,” keeps you posted on new developments. 
Dept. 5-3, 


122 E. 42nd Sta, New York 17—Dept. PS-3, 


Plastics Industries Technical Institute 
221 N. La Salle St., Dept. PS-3, Chi 
Gentlemen: Please send me the booklet 


[12 Veterans. Check here for special informat 
(1 Wunder 182 Check here for special booklet. 
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221 N.La Salle, Chicago 1—Dept. PS-3, 


SPECIAL RATES FOR SERVICE MEN 


Mail in Envelope of 
paste on penny postcard 


"World of Plastics" and i 
(on your training program, 1 understand there is absolutely no obli 


- 1 training privileges. 


COMPREHENSIVE—Learn the various phases of 
plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS—The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field, 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a caree! 
in this important industry. Don't put it off ! Mail toda 
186 5. Alvarado, Los Angeles 4 


VETERANS 
Ask about 
G.I. Training 


mal 


FREE BOOKLET 


Send For It Today! 
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we RADIO- 
F ELECTRONICS- 
TELEVISION 
12 WEEKS 


‘TRAINING IN COYNE 
¢ SHOPS WHERE YOU 


cia ~ “LEARN-BY-DOING”’ 


Trained Radio-Eketronica men, 
Wil be needed typ when the war 
“pansion it Radia, Electronics, 
jation and Television, pres 
opportunities. tee eadlo Ti 
Shope 


EA eB, coe . 
Send me FI ion CONE Sata 


EVISION TRAINING, extra 
course, wnuk detailed “ayers 


dustrial 
Graduacton 


NAME, 


ADDRESS, 


cry. 


How to make a good 
living on a small farm 


Want a small farm? Own, one now? If you do want the eo 
joyment of security, a good living, hore fe, the 
Ireedom tn being your'own bows FIVE ACRES AND INDE: 
PENDENCE-the all-inclusive book by M. G. Kaios, world 
leading small farm expert—shows you how to seléct, how 
uy fo tun yout farm tuccotuly 
is book tells what kind of farm to rent of buy: bow to 
choose it; nance ity what and how to reste 
livestock," pouliry, bees, 
etc. “easentiats! of ftuie and 
ibe prowing ; fertilizers 
nation: spraying: ‘cutive 
arvesting’ storage; sale 
of ‘products and_ by-products 
Every page packed with proved 
Sellsupportiog sever profear 
bie. “Abundantly ilusteated 
with “workable plans aad 
Tagram. Over 00 pag 
Plan now ¢o et away from 
city woreies, war 
Shortages, ‘high 
Fencs, ination. rie 
this book as your 


=7ONE. STATE 


RS ca 


gree 
ise tase 228" ET onetnaene; pususien 

aide, If or Satis Wl So4 Madiven kves New York 17 
refund. H Send me FIVE ACRES ' 
Send No Money 

iters “Vou Whe. 
Pay’ Postman '$2°36 
pits 83e:'COD and 
postage charges: It 
You i’ ca it 
order we pay" 
charges you sive 


ADDRESS, 


Bae | 
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Make Any Article 


GLOW. 


with 


\: Magic New Dicorery! 


Eee 
Eee 
eae 
ben ny 


“DRAFTING 


SPRINGBOARD 
TO SUCCESS! 


ia"ineh, 

alo,” barb 

ices do NOT include postage, 
and many other art 


WAS circular showin 
e°malfed for se - 


eorrectionist. Earnings of 

yen and. women in this 
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8 $50.-$100. weekly after a few Weeks home trai 


PICTURE, 
RING $i. 


Esau ee Pega Megade fom 


9 RE-SOLE 
27) YOUR 


t heme. Spsed o8 So 
footwear, uldens and grownups. Aho mends ie, 
eiacats, beott—enything of rubber, lester, dah, 
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[hinking of Buying 


FARM ~ 


COUNTRY HOME? 


Don't do {t until you send for my "I 
ne feee—it may sve JO 
raking mistakes 


( 
c=" | REFRIGERATION 
‘over 50,000 words, Meany actual photos uf AIR CONDITIONING 


rig chleke Gat Air Conditioning and Refrizeration are a 
ites work diel 


salsa, es Dubinences are waiting for new installation. b remrems 
ia" i ‘soon when 100, Wil The 

ler preserving methods, ineluding qule Sieg und Alt Gondittoniat: tndurtriey ‘greekey reo 

‘Tea of all, my ‘chooee [End men who have the “know how" and experience should de along. 


ace ow to 
Plow, go avo 


Before the E: di 
Bier sen a et ‘Train NOW Exransiow Bovine 
over. and. Bxperte predict large demand for men 


id service Air Conditioning an‘ 
Refrigeration eq 
kind of job which requires’ 
= trained man whocan carry the responsi: 
bilities of installing coatly equipment and 


a instal 
{| 
\| 


1% fnesar ing it. If he knows the answer 
thor [ot of tecord: keeping. In glidly refund: your silat Ie rltation, 
you're not delighted.) al 


Do; mph Aa fel 
nad’ rind door when pome of 
oor great indanrles began? Men who nce sea 

‘ape to.be the ones who later cash In 


FREE!! 40 PAGE 

as HOBBY CATALOG 
Over 1000 items — Over 300 Photo: | 

safble Ge Mwddecawake “tmodelers. Practically ‘every | | | 


ato sd-model ia listed and many, many 
‘Planes, “engines,” boats,” gliders 


perience 
hard-to-get 
muppiles, etc. 


AMERICAS HOBBY CENTER, Dept. SC35, 40.21 St..W.Y. 


REPAIR YOUR OWN / 
ELECTRIC APPLIANCES | Sad ics youTo get startedin this vast 


‘Trademark Reg. and Pats. Pend, li ¥ T FREE FACTS RIGHT NOW! 
GHANITE Sell-Welding ELECTRICAL | It costs you nothing to et. all the facts about 
HEATING ELEMENT FLU Held, Sioply mail the 
amount, instructions enclos Mennese 
postpaid 

CHANITE SALES COMPANY 
914 South Main Fort Werth 4, Texas 


ion, sinter 
Hetrigeration and Alec 


mY. 


Ws 
LEARN par 


|= TRAINING 
Basal since 1927 


Please send A 
‘AicConditioning and Mechanical Refrigeration. ha 
ie one that Interests me most. 


Cllr Conditioning (JMechanleal Refrigeration 


STUART as 
stubIos Please send me free book and outline ef lessons 

Pato 7 § avons. 

Q 1 

Street F cnr. 

pa ei ee (keexcaaem 
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DON'T WAIT UNTIL THE WAR IS OVER! 
Since 1929 Cal-Aero Technical Institute has been spe- 
‘alizing in modern, progressive training for Aeronauti- 
‘cal Engineers and Master Aviation Mechanica. Prepare 
now fer your Aviation Career. BE READY! Opportuni- 
today and will be greater in 

fomerrow's Age of Flight. DISCHARGED 
VETERANS—Write us about Aviation Train- 


GRAND CENTRAL AIRPORT 
LENDALE. 1, CALIFORNIA 


Make Your Own Post War wr NOW! 
Get Started QUICK in 


DRAFTING (© 


I Will Train You Until You Get 
a GOOD PAY JOB 


Engineer Dobe, Diy. 23, Libertyville, 
fend me the Vital Pacts on Drafting and In 
men and Designers, wanted cue 
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LIKE TO RELIEVE 
INCONVENIENCE 


ano PAIN? 


ASTHMA 
RELIEF 


A Modern Inhalant Method 
Relieving the Symptoms of Asthma 
‘of Non-Cardiac Nature and Hay Fever 


Breatheasy 


Money Back Guarantee 
Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS 
65 Cedar St., Seattle 1, Washington 


Use This or Any Similor Product Only As 
Directed By Accomponying Literature, 


fear LANDSCAPE 
ca” GARDENING 


Prepare for the giant postwar home-bullding program. A 
thorough, interesting constructive home. training for those 
who wish to become LANDSCAPERS, DESIGNERS, GARDEN- 
ERS, “etc., for profit or pleasure. Write today’ for FREE 
INFORMATION without obligation to 
NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-3, 786 So. Broadway, Los Angeles 14, Cal. 


SONGWRITERS 


Placeyour songs with us, Melodies supplied WITHOUT. 
CHARGE by well known Hollywood composers. We 
record your song and make it presentable to the pub- 
Ushers. Lead sheets and records furnished. Send your 
song material for free examination. Write for details, 
CINEMA SONG CO. Dept. B-21 ©. Box 670 
wverty Hills, 


MC! HANICAL DENTISTRY AT HOME 


1922 


DIRECT TO You $ 
GeunstamatanccaMe 
Monuments, Markers. 


Wartime Developments in 
Wey to Post-War’ In 
Join United Stater Rocket 


ctermined to see that cur Country wine the RACE TO 
CONQUER SPACE! end te. applleation 
Keep in the arance United States Rocket 
Society, Ine, Bex 2, 
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Girhs Cant Reaint 
this KISS ME NECKTIE as it 


GLOWS i in the DARK! 


Men! Boys! Amaze your friends, 
surprise and thrill the girls! 
Here's the most amazing, spec- 
tacular necktie you ev: 

smart, wrinkle-proof, ta 


Amazing Handy 
ADDING 
MACHINE 


Can Be Carried 
in Vest Pocket 


ONLY 


smart 


miracle of light it leaps to life 
with pulsing, glowing question— 
“Will You Kiss Me In The Dark, 
Baby?” Think of the fun in any 
crowd! Think how the girls gasp 


this new 
different, glorious tie “yourself 
without risking a penny! 


SEND NO MONEY 


Examine—Iet it thr 
FW 


POSTPAID 


ber it's a high-class, distinctive tie by day, ties up perfectly. =, 
You might expect to pay $2 or even $3 for th just for 
‘wear, but the low introductory price $1.49. ABSOLUTELY 


Send for Glow In The Dark Necktie and on arrival pay post 
man only $1.49 plus postage, or send cas 

maker pays postage. If not thrilled and di . 
for money back, But don’t wait. Send now. GLOW IN THE 
DARK NECKTIE CO., Dept. 450-K, 215 N. Michigan Ave., 
Chicago 1, tMlinols. 


you can be a wel 


ACCOUNTANT! 


with order and 


ACCURATE 


YET WEIGHS ONLY 5 OUNCES 
@ up te $10,000,000.00, 


@ Totals appear instantly—as fast as you 
put the figures down. 


@ Can be used to subtract, multiply and 
divide, as well 


@ Metal construction 


jes Te 


1 years of service. 


Write tor free booklet rostalaing fall information: 
Correspondence Schols, Hox 76134, Séranton 8. Pa, 


LEARN 2k: CARTOONING 


Haven't you often wished for a handy little 
device like this . t you could take with 
you ANYWHERI : on the road, in the 
office, at home or in the shop? You can get 
‘one now... Business man, student, house- 
wife—everyone finds this handy guaranteed- 
accurate little machine useful ... ORDER 
YOURS TODAY. 


SEND NO MONEY 


‘Then pay postman $2.50 
Wwery. OF send $2.50 with 


ia poor han? it's so 


LEE SPECIALTY CO., Dept. PS-8 


Box 3620, Mdse. Mart, Chicago 54, Ill. 


MONEY MEN: FREE), MAIL COUPON TODAY. 


LEE SPECIALTY CO., Dept. 
Please send me one of your MIDGET ADDING MACHINES. 
0 T am enclosing $3.50 Send C.0.D, plus postage 
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PRINT ANY PHOTO 


on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to repro- 
Jou have on to station- 


‘hurt negative. or fabric 
I aed ‘on. Personalize your belongings! 
‘An ideal gli. Compete ut with full o- 
fr included, enough f hotor— only 
Si.ob Sostpeid” Sent C2O.D. for $121. 


Sasiivinicie naa 


Every Ambitious Man in Industry | “rounranrrens sq 
Should Read this Free Booklet! | REPAIRED FREE 7 


| Guaranteed Service Estimate 


“FORGING AHEAD IN BUSINESS” contains ost ma our Fountain Pen (ay make) onder Sneed malig 1 up 
FACTS for all thoughtful, forward-looking Stiting sondition The 


men; it has a message of particular interest to 
technical men. 


This 64-page booklet, of which more than 
3,000,000 copies have been circulated, out- 
lines a definite plan of training for your furure 
progress in industry. 


pe of Sour Oker 
ihe tepale cost, plus postage 


Said one man who had sent for it: 
“In thirty minutes this booklet gave me a 
clearer picture of my business future than 
Thaye ever had before.” 

Fill in the coupon below and this helpful man- 

ual will be sent to you by mail and without cost. 


Ke 
fast and eat 
‘enough wood 


~RapRaNER Haan TON INSTT 5 ere 
ANE SASETON DTI noted wilt 
pepe tet pag oh Cab B ) row Wf sto binte’ ts 
Please mail me « copy of the 64-page book— Ss PRICE OTTAWA MFG. CO. 


“FORGING AHEAD IN BUSINESS.” 


Name. 


) LEARN. MOVIE 


"emg S- pL Sl HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


Often angocinted with Hardening of the Arterien, 

ren Paraiveis, Heart Trouble; Kidney 
her erave complications, Reaullful treating 
is of the Ball Clinic have proven dependable 
Send for FREE 


THEATRE INSTITUTE Pag 


DESIGHING & ENGINEERING 
+ + * from RYAN 2 


‘New Home Study Method Fits 


You For Bigger Pay in Aviation 
‘The aircraft Industry needs trained draftemen snd 
gntincers NOW—ond for the big TOMORROW mf 
Aviation. Ryan's new Home Stady Stethod offering you | RYAN Aeronautical Institute 
“direct-from-industry” training in Aeronautical Dratt- 1 4)3 Lindbergh Field, Son Diego 1, Calif. 
Please send me, without any obligation on my part your 1 
od osks "New Horitona sf Oppor 
faniiy* and Tull information on RA. including cout ol 
I training and job opportunities. 


Top-paring joe 
‘that many of the pleas 
after Uhe war will be e 


snd commercial airplanes 
an Trained Drafts: 
to understand. No 


HOME STUDY 
AFFILIATE OF 
RYAN SCHOOL 
OF AERONAUTICS 
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ion or epecial experience necessary. | Nome. Age. 
Pay as you learn, Send coupon today for FREE 
24-page book..." New Horizons of 

"To save time, send coupon 


KEEP YOUR EYE ON THE 


JOB AHEAD! 


MAKE MONEY 
FIXING RADIO 


AND OTHER ELECTRONIC 
EQUIPMENT 


Tells WHAT to do 
Exactly HOW to do it 


to Louis 8. Vou 


Write 
LINCOLN EXTENSION INSTITUTE, INC. 
1401 © West 75th 5: weland 2, Ohio 


EL 


‘Troro'e big money in lect 
udy fe By, "ote 


A complete 
avide to quick, 


LEARN PROFESSIONAL 
SERVICE WORK AT HOME 


Study now for a good Job ae a Ri 


COMPLETE BASIC RADIO 


Tan SKINS, Make U ELECTRONIC TRAINING 
ee Terderaists Double sue % FOR BEGINNERS 


‘sp \\ 


seats Una oaehi <a 


FOR COUGHS FROM COLDS, 


‘cuts, aches, burns, sprains use TAYLOR'S OIL (Called Taylor's 
Oll of Life over 80 years). At your favorite store, 
35¢,_75e,_$1.50 


PRINT ny SNAPSHOTS 
ON PAPER: CLOTH LEATHERor WOOD 


4 makes 
nT auNU TES, 
iay trate at 


3 nd get ove wy. 
gent of your money Sy 
Sack if not more than 

 Ratlafied! 


5-DAY MONEY-BACK GUARANTEE 


‘Technical Di 
Dey 


5-35, 232 Madison Ave., New York 16, 
inclosed find & ‘or books checked: 


stern, gta sama yp baer ma one a we 
eet eran Sales a, 5. Wang St, Dep 751, Cige 2. oy 
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REFRIGERATION 


AIR CONDITIONING 


SEND FOR FREE TRIAL LESSON 


INTERESTING AND EASY TO LEARN 


Wewill prove it to you by sending you 
afreetriallesson.Send coupon below. 
A BUSINESS OF YOUR OWN 


or a better job are both within your reach In this new 
Reid of oppartunity. Air Conditisning, Home Freezers, 
Locker “Plants. Industrial Retrigeration—all elds 
which are in need of trained men. You can be one of 
them, TRAIN WHERE THE U-8, ARMY TRAINED. 
Learn in Your Spare Time—AT HOME 
(or full time tn our schools In Chicago or Birmingham) 
Simple, enay to read lessons, with many illustrations 


followed’ ctleal work in our big complete 
shops. Free book gives complete details, 


Commercial Trades Institute is on opproved school for 
those who qualify for training under the “GI” bill 


COMMERCIAL TRADES INSTITUTE, DEPT. 5-5 
209 W. JACKSON BLVD., CHICAGO 6, ILL. 
200 5. 20TH ST., BIRMINGHAM, ALA. 


Please send ihe your FREE trial lesson in Refrig- 
erauon and” Air Conditioning. 1 understand. there te 
ho. obligation and there ia no charge for this fesson 
NAME 

ADDRESS, 

city, 


OccUPATION, 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
- . . For Pleasure and Profit! 


fnromluim,. Nickel, Copper “or “Cs 
Method is'easy, sumple, quick. Everything 
fornia coupe ‘sompleie, ready fot 


ie a 
forday for ERE SAM ELE ap Mastrated 
itersture, ACT-AT ONCE! Mal Contos: 
WARNER ELECTRIC CO.. DEPT.A-29 
380 North Michigan, Chicige 1, itnoln 


WARNER ELECTRIC €0.,360 N.Michigan, Chicage 1, Dept.A-29 
| Gentiemen: Send Free Sample and Details tor 


[ Nene 
I Asse 


| 
| 
| 
a 
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FIX ANY RADIO 


Amazing New Invention 


‘Learn quickly to repair all radio se 
revolutionary aes Pesure met 


‘A Substitute Mo- 


VARSOLINE! 4, recs ae 


@ients ration free at popular prices at Paint Houses, Wholesale 
Drag’ Companies, Chemical Companies, Pree details: AUTO 
DATA, BOX S11 NEWARK 1, X. J, Please Print! 


JIU-JITSU BOY 10 BECOME Ex. 
PERT, Keep Health, Have 
Fun, Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, Dpt. AA, 5 W. 52 St.,N.¥.19 


HOW TO MAKE CIGARETTE ROLLER 


Sample and instructions how to make of wood—easy 
to sell—badly needed. Mail $1.00 to 
Commercial Specialty Company, 342 E. 214, Euclid 19, Ohio. 


“The Book They‘re Talking About’ 


ANATOMY 

OF THE Weentnn FOuRE 

ee 

i | 
a as 2 

A a 


a: 


ats Van paren St 


do you WORRY? 


Wty worry and suffer any 
longer if We can help you 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 

jucible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 


beet. 4 


night—at work and play—or it 
costs you NOTHING. ‘Thousands 

bappy. Light, neat-itting. No hard pads or springs. 
For men, women, and children. ‘able, cheap. 


Sent ontrial to prove it, Not sold in stores.’ Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results. All ‘Core 
Fespondence Confidential. 


Brooks Company, 160-D State St., Marshall, Mich. 
POPULAR SCIENCE 


to learn att 


aren ether ZOE St COS no 


Learn CARTOONING | (4 


xe Re a 


LSGHEEWLAND RECORDERS, Dent. PS, Holt 


LEARN 


MACHIN 
TOOL & DIE MAKING 


A PROFITABLE BUSINESS—PROFESSION 
YOU CAN START ANYWHERE 
For an extremely profitable Ifetime business, operate a 


Gohtection edit Bureau. Quickly learned. ‘No 
2, Free folder. Write: George H. Cole, 
BA.&K. Bids., Syracuse, N. 


,, MAGIC LIQUID 


Prints Photos 


MARCH, 1955 


See Either or Both of 
These 2 New Books FREE 


ELECTRICIANS 
HANDBOOK 


ELECTRONICS 


D NEW, «1 
clans Handbook. 

0 ot the 
ring dlageams 
feat code rule 


+t 5,000 electrical facts — 
electrical formulas— I 


i Y. Pocket size, 
+ to stand every day hard usage. 


Electricians Handbook 


«this bon PRE fpr 7 dave. T's 
book electricians have been w 
cktull" of VALU-, 
DAT. 


ELECTRONICS 


METhe QUICK Way 
To BIGGER PAY 


‘To get ahead in Electricity NOW and in 
fherfutura you should know BLE 


‘practical “on the Job” simplified elec 
tronieinformation. Thisienotext book 
1 book written for 

sid and 


2 GOLD MINE’ 
ronie data. Priced at only $4.98—paye 
fT days! FREE inepection.. a 


SEND NO MONEY 


of these books FREE for 7 days. Here's 
Till send either or both books to you for 
pection at my expense. If you dee 

ss't want the books, send them back 


ELECTRICAL SCHOOL 


COYN 


500 S. Paulina st Dept. 35-R8, Chicago 12, | ii. 
‘Send me the books checked below on T-day free trial, Pileither Ml 
hal oat ets raed er siaet 
1 Segpmmtingnenns gates | SEESAL aver 
eee ss a £700 keep both booies 
Tone iach 
H aa reniosa 
1 
1 
1 
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SURPLUS BARGAINS 


SENSATIONAL VALUES 
; FOR QUICK LIQUIDATION 


HUNDREDS of ITEMS 


CATHODE RAY TUBES 


USED U.S. GOV'T. PUP TENTS 

Regulation” army pup ‘tents of durable | yan CHOOSE ER OM oy ‘Afi! 

Grown canvas. Used. but in good-conai | Yaiues, galore: Hundreds 

Won. Fine for campers, outdoorsmen. boy | Shop and outdoors at tremen: 
mitt for bova.. See ee rene nay - Cathode Ray tubes. ‘ideal ‘ior 
TAPE Fath $4-95 } rake care of all needs "bot at iy ised by U.S. Gov't. for test, work 


these “prices, they won't. last 

ong. Order direct from this ad 
fitsction guaranteed 
CATALOG PS3 FREE 


Sect cient oan areas 
Wo. SBP Each $12. 00 
Meiers Bsr | 

16 mm AIR COR! 


va. 


CAVALRY SPURS 


U.S. GOV'T, SURPLUS CAVALRY SWORDS 


— ——S 


TO DECORATE YOUR DEN OR LODGE 
Item for den of hunting lodge. Of finest 
‘double edged. with 45 inch Wade. 42 


at hg ET 4-95 


‘ jh seabbard. 
'MS00-EACH. express collect 


U.S. BOLO KNIVES 


a re 


Extra heavy Bolo Knife with 
Sheath. Of finest "tempered 
Steel: Two plece riveted handle. 
deal for Jangie and south Pa 
Cifte. Use." Fine “for hunters 


RUS $2.95 
TARPAULINS 


REQULATION U.S. GOV'T. CANTEENS 
Sex BOLT 
CLIPPERS oases kets 
Row 


Hoary uty type with compound lever 
fii ital fe Fre ant $9.95 


mess Kits Ideal for campers. boy 
Scouts. ete, Siiahtly used 


macnn one 69C 
***AIR MATTRESSES 


Factory: use 
KitS/EACH ONLY 


OPTICAL PRISMS 


63 in. AIR 
ceils 


“WRITE FOR L3PS LENS LIST 


ORDER DIRECT FROM THIS AD 


vee" $4.79 


pocket, EA. 496 
1 POCKET. FA-69E 


STARK’S™ 222" 
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Classified Ads only 35¢ per word per insertion, 


payable in advance. Minimum ad 10 words. White space 


$2.00 per line. To be included in April Issue, copy should be in our office by March Ist. April issue 


POPULAR SCIENCE MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 


10 


ADVERTISING 
ADVERTISING Placed everywhere lowest 


‘Faultless 
Hon, 3439-1, Michigan, ‘Chicago (i 
‘SALES-Letters by former Assistant Direc 
Or of Correspondence at Sears. Roebuck 
4 “Goo Write fully, Director, 1832, Stun 
‘Wood Street.-Philadeipnia 15,/Pa. 
PRINTERS.” artnte, drafismen, “anyone. 
make ‘voi “own ‘engravings ‘ah 
2845 (BUple), Catach fnattute, Plas 
Ae Bchooleratt, $3. Detrott. 
14 nea 
using 


ADVERTISE: 3a words, 
S80 Lista Er 


urea, 


Atlante Gy, Red 


1000, NAMES, gun hobbyieis. sporiinen no 
Bi #490 eaten A Hla 
hod Iatand: 


‘50, WORDS 50, 9 eg 2 sionthe $9.00, 
'Renick, Holland. New. York. 

30, WORDS 30 Prac $2.00. Goodale. 
‘31 Gardner, Valle 


‘Caufornia 


rie ert 
‘at Home to start bust- 


ours tree. Hel 
ine th Th 


ACES WANTED — 


BILVER Plating Liquid. 8 


‘wits cath. Lake’ oui at 


orn a 
Hse gale, oor ae 
A EGbom method not a aipnln 
Renew ativerpinted ablewnte 8 
fivered “aries ‘le news “Hine 
ftatches, covers up worm and brads ots. 
Una finish, won't some Of Alan aller: 
Diver ‘onto. rns copper. bronee the, 
tke iv, gerianeaier and, sme 
ther amet, Ger 106 oe wen in fae 
cote nid heme, estar 


rub-on 


100, GENUINE siossy pho 


iphs for only 
'82,00. Every ‘one Can cash fm on. stamp 
aided. photouraphe. “Aby photo, “snapshot 

oF negative Feproduced to stamp size, gum= 
Send erfornted. Write Yodan {oc Free 
displ, complete tngermation and agen 

aieogunt, fofders assure you of 


Seon Foto Dent.) 308 Broadway. New 
Sore’ 


SCHOOL SeniorsSelt classmates Ameri- 
Ca’ most beautifel,. distinetive.gradua: 
tion haimg ‘cards. Positively highest ‘com- 

Lowest prices. 


‘START Your Own Business on our capl- 
tal Alms Hundreds 


SL,STARTS you in business, Sell Debuxe 

‘ave fold. ties, "100% wool iaterining. 
Costs you only $7 per dozen. you make $5 
Seton,” Send $1°00 Tor special Introductory 
Offer two five fold ten Catalog complete 
ine, Eee Pa 


WAKE unuatal spare or ts 
showing entine Teather Jackets, falas 


1a, 
33 Hanover St., Boston 13, Mass 


POWERFUL Mile Streicher! Increases 
Inijeage! Tocresses power increase Jour 
‘BanksAccount! 400°? "Thermo: 


"Giualeo, 20086 
he Detroi 
MAGIC Cleaner 
‘Hovter “han ‘a, Arecracker. 
imple. ‘vs 


trees 
Chicas. 


TICK After war pot, 3 
Tonia. office Booke!, gexeribing 
‘Collection of 137 Teited Plans’ free, Elite 
Con 314A Grand si, New York. 

SELL Dresses at low prices, Mundreds 
eeegoegtional bargainn, P"AGRial gambles 
#3%0, Sinuinnat Obie. ee 
HANDY Mair Trimmer, Selly like wild 
| (Trims as"you comb. Saves barber Bills, 
‘Samples sent on trial, Kristee 140, AKTOR, 
‘Ohio. 


Taga soap de 
vib 


‘rik. 


eaeraiorant alias IR | muse meng go Jets 

Seigialine bot bat et 2 es 

Falls. Wisconsin, 4 
co New it's Hot. 


WRITE today for Free Wholesale Magan 

Price List. Good Commissions. 

tary repeat uales. = “ural: 

Magazine “Agency, Bept. PS 8, Mount Mors 
ilinots 


EEGRELERT wrens for Being Sale ay a 
Tren Decalggmania Mate Plates fn amalt 


OR, Auomabites. Staples 
ies, ‘hase 
NEW AW) Pu 


Kitchen, Tool, Opens 
‘Cans, Jars. Bottles, Jar Wrench attach= 


ment Red. Hot and’ available... Penner 
eles, co. 910 Moreland "Ave. St. Lovie 


exe thoes 
ett Bales Egulponent Pret. apecience un 
iimrod. 4923°AV Lincoln. Chic 


reentatives: pew item” 
feller; free sample. Madison Mills, 
Pourth ‘Ave... New York CHy- 


subecriptions 
“Con 


for ait 
Catalog 


‘arencye Plashls. 


‘gamble on rial. We deliver-Coilect. Ron 
"Box 157, Upper Darby, Pa, 

25 WAYS 10 make money with Dumingas 

aunt ghee. hg dare) a abe fe 


GOLD Lacauered window sign jetiers. New 
Stes. “Absciutely beatulul eee sainples 
owe. ced Chlcate. 


SPARKLING Revajous Movloew 2100. BL. 
huplen “ose "Tabersae 130M. 

sortie, Sti, 

‘SCHOO, Senior-—Hishest_Commns paid 
eee aay tere ocinna 
rs. Hurry. Aristo, 8c. Pieinfleld, W. J. 
Timer ating Reve colt td 
Ran eames AN ee a 

suokes Yours ways StS 

4389_ BOSINESE_ideas-Flnne-Schepey Rare 
a 

niente Boe, Oe 

tor eneples prinied Fatioogry. 

‘Bicocoun, 6348 Wingham, St. Louis, Mo. 

TAMERICAN POLICE 310 S1TSU_ 


NGLITARY. judo ip faurht in the eercce 
‘darchanded combat “from” Set: 


fats duds. Bow #78. Mam Beach, Hortda 


‘BELL Now. Used Clothing from home, auto, 
‘tore, Men's sults 99¢, Pants Z7e” Top: 
soate ite. Drewes 132. Ladies" Coats 8. 
‘Other “bargains.” Caialog Free. SEN, 
S6SA. Roosevelt, Chicago. 
WHOLESALE: Razor Blades, Laces, Excel 
io, Tenide, Silveries and others. Write 


TOTS mace—Al rane 
Rorses are off Past seller. Big profits. 
40" \aces $1.00. ‘Dime. Brings “samples, 
Bholesale prices. Barkley Go. Devden 3, 
Virginia, 
‘EVERYDAY Cards. Make $5.00 with every 
‘en $1.00 assortments you sell” Also. Vic~ 


Touch sie 


Pike, Washington 19. D.C. 


FEAR No Man Leam Ju-ditsu Whip 
Toughest, Billites —- Easily, Gomplete 
Gourae. $1.00." Dr. Malcolm ‘Smith, 10k 
Thien “Ave.. Montzeal 3. Canada. 

| ANTIQUES, RELICS 

INDIAN GOODS 
ig ANTIQUE, Prrearms. 
teaaes 


Ce eee sane Sees 
FRERISTQRG Moms, Bou A 
pain migiet aaseinite Bx 
| eatations. ist Collectors” Item. Anelent 
Suse Gur wichise ena 
ssl, a 
quiostesied catalog dc Hote! "Aels 
souls Lexington Ave 
IRDIAS vals, Coin Minow, Sava 
Saito SS: Bikeechoo. "Nostra, 


Kensas. 
GUNS, swords 5 Hinstrated 48 page 
‘atalog 30e, F. A- Woronteckl,. 47 W. 4 

Lawes w.Y, 


ARCH SUPFORTS 
BIG Profits manufacture custom 


bodies. fram 
gel rapperts: Pastiwiags Jug Corwen, | cbargers. rues formula, 


| 


AUTOMORILE Racing Book. rth, Raition 
"Felis how to build dirt track 
Frames. engines. Records, super= 


erslen ros ait Porgs. $000 
236. Geyer, Ste Louie "Missouri, Seralona ronduier ase to 
AUTHORS SERVICE Brent Hi, incisor 1. Ohio, 


pee 
odindiagt ar eacattoee 
Beart aus te eee 
Sate i nanan ne cal 
Eaicae hate See Se 
Sct, Paieit oi Se Set 
fais 
nee aoe Fe 
ceca a meer 
shitvsirie Gime sare 
Tr aiiod Abitibi 
Weaal Ae 
INES tetiores Seer egg 
Rare ates Sout ae 
Reta yy 
gar erate see aes 
BRE Aah oe cee ae 
peers 
Caro beh, sac pa ag ES 
‘material at the same time, above type- 
SE a taAtl 
ties Loa anche 


TERS: Send 

itr Gniacd Sate Pian for pacing yout 
york, Ota Adubert tine, Liverasy Agent, 
Estabustiea ibaa, Sov tin “Avene, ‘Rew 


GHOSTWATTER, Teeateh special Wag 
gos Gooner SiS Lath NE, Washington 


imer's Historical Motor Borap- 
book, ‘This humorous. educational, is 
forteal  Scrtpbook iltintaten. denertbes 
Reese ane Skeet, eile 
laemobite,. Hhrpmobs 

3. Knox, Winton, Carter, 

‘Well, BME" S-evlinger Pord and Wulek, 
‘Air-oooied Chevraiet. Banter. Whit. othe 


Without request and 


enrantend Clymer, £1 W Bis, oe ane 


‘Speedi_ World’ 
‘motor book. 110 large 


Tamous 
200 filuse 


ot aatiatied ane | 


¢ Circular E38 | 


| Nets "Goce Pet 


ai 8 Mic 


Detroit 


EXTRA Miles—our instructions wilt help 
Sa ations. Get more miles per 


lion 


SIX Gasoline Gavin Fa RATA Teal 


00 Pystbald. Don 


Duncturesproot your ior 
sibmp. Bee. Le Borgir, Texas 
INVENTION Uses Kerosene (o Tun motor 

“Circular on plans: Reuse nahe. Houston 
aesunin,. Tipp Guy 31, Ohio 


Tiel 


‘WHY barn givoline, when 100 octane fuel 
iE avaiable st nit that. Pou of ass, 
reyeent 


iarrams ‘and instructions. $1,00, 
Sotineering,* Bor’ 3Sl. South “Pasadena. 


CUSTOMIZE you, automobile. 7 


rated 


new restvlioe idea instructions, spe 
gills model eee ible methods. 81. 
neel ox W2-B, arcadia, Galtier, 


AUTO SUPPLIES & PQUIFMENT 
BAAZING new Moto-Vator inlects water= 

18 moter et ike newest Eehter 
fans io ‘eaters saver 205 10 
Gia: Prevents Catto 


Your locality. Send Ie for Booklet giving 
complete details, Dept. S, SX Laboratories, 
FO Box 47. Middle Village, Long island, 
New York. 


| GASLESS Gas? quickly easily compound 
Formula 38e. Dufly, O47, Covington, Ky. 


‘AUTO THAN. 
BUILD your own Traller! 


is 


FUNDAMENTALS, ot Avert DRT 
Primary. structires and 

General Beale 

ie'Rome. One, dolar. 
G18 “City Park Ave 


errs bocks, Meneap Bend S386 for in 
‘Airacratt, "2300 "West Flagler, -Miaint 3 
Florida, 


‘ATTENTION: Rim four car on (oataral ot 
‘aftifclal gas.) “Without. alterations to 
athureige of patline sya. Bld er 
chareed turoulance plate for inore mileage. 
Make time shutot’ contrat for electric ab- 
instal, windshield. de- 
ft atar with one ex 
bunny 81 80. 
More’ deiafed sixtorms lon free. 

Machise Shop. aie Sand St Dunbar Was 
RLOCKEEZ", is a device that wil i= 

‘open an) rai 
ten or money Fede. Aten 


Eahodn & Foreian #3 
Bevice co. RO. Bor ais Station G., Loe 
Rageles 31. Ci 


‘onfieage. used Jess Gasoline. Vac 
ex Suh icky attached, Satetaction 
Searan 


| CUB $200 Creeds repantiney. Cut Robin 
198. Patrehiid $498, Catilog—over 200 


Ship im Aviation, Club, included treo! Ra 
‘onal Aviation: Box 08-1682: Toledo, Ohio, 


PROPELLE 
nN sizes—inchading 3 blade At for 
seas, “ree, Ford aireoot cans 


Neraton 
att, Fe 


pits ato 
Bretare. 


old, Do you know. whet 


‘List of over 70 government twencies, bale 
od depots for $2.00. Surpius, Box 
Colo. 


| 

| 

| Eetets 
§ 

| 


iD. aurpiae avin 
‘Trvelsit, Houston, 


‘Oi Pampin 6 
oral i ne Pe arias fobs Protos the 
fe of your met 


Une” and 3 
ately, This inter 
Boceibty not avaliable after the war. 
Muliner, "Box’31¢2. St. Paul f, Mian. 


{ure isting names 80 
‘Steamers’ once manufactured. 


‘CONVERT sour gute, tractor oF marine eo 


WAVING Car Trouble? Used. guaranteed 
auto. truck 


parts tave money, Trane 
spinon mectalets.” Describe needs: imme. 
ate epiy- Victory, 2008-F4 Guiison, 


Tastrament indicates 


| Priv, flote questions help you pass 

EAA ekaminstion With key $i Aeros 

agai Ratatat, 
| Sasa! 


| BABY CHICKS = 
CHICKS: Weary Red cockereis, $8.50 pet 

| Sito. Teghorns, $2.48, Pure breeds, cross 
breeds. Gexed  Hen-cexed. Write for folder, 

| Been Atcatuts Hatcheries, Box 44, On 


| CHICKS tor broiters 100-63, 75—-200 47,00, 
egend: Empire Hatchery, Seward, New 


GENERATORS, ETC. 
: Power. Light, Five year 


vshre exuioment rege igrative ete 
Say. Company, ‘oakers Avenue, Yon= 
era, New York, 


rite for, Pree terature. | ““QLUE PRINTS AND PLANS 
| Higowen nowepan woh, Sy ar, 
GASADAPTER replaces air cleaner and | ,,plsns one-story, ce 
AGADAETER rps | si ett diate ah Et 
eegaremies ears aah ssp Pep ah 
Si Satis nett Wot: | aor Fie Hy Pept te 
os ew es gel Fat. F 


graphs world famous racine 
irvers. “Campbell describes famous Fact 
(racks, fis "American Fecords, European 
Toad ‘faces. his. competitors. Interesting. 


Sensational: $200 postpaid. Cismer. 2128 

Ww toe anaes Sein 

JOG TONTTION supercharger g7s0 fest 
ne, silleage. pep. BG Mis. Co. 


Bis E. 140 st. N. 


Seinsties W State Street: Weuwalccs, Wis. 


TIRES—Grade Threo—6,00r16—66.68. AL 
ied Rubber Co., Bast St. Louis, Iinols, 


Brandels Bide", Omata 3. Nebr 


ES aa MOTORS. ETC. 


Rew York off 
PULL, sie, = (> shape oa 


convert 
‘motor (domestic ind forte 
acts and Kis” Coble’ calaoe 
Dieasionee Bae Seah Gas 


OUTBOARDS: Latest Buletin avaliable on 
rebuilt, moors. Mae aria, Mat 
ud tadets Granda 


ih Or 


makes: 
Eo" Sontmionwealth Ave, Boston, sa 
MAKE 10" Rowbost, Blueprint, 

Sho You, Woe Si Dettore Miehigan 


‘RODY.RUTLDING a 
BAR-DELLS, Dumbbels. 
‘Raney, oufee. Somat ors Br 
Siar Harta. st 
Be routs tsa 


ication China indies Bursa Japan. 
‘How and where to Pad 
"a, Sparicipaton fn Bor 


on eh 


tmatie conditions, ete. 


Hot’ satistied, Pucite tadust 
Piet "28i-D ‘Stidio Baliding, Portland 


HYPNOTIZE “Aavonel Step by sep the 
pores of hypmotamn are feveaied Yo 2 
‘oll ean Bypnotize people easly. "hink 
Shi'a exi tae (2 ou. Ht ae, 
Cinariy written, practical istrsetion.| NO 
Geta! overlookéds Start masterae ster 


'y 
Gok. Onty 820, 
Debt: B88, don Broad 


‘Cook, Publis 
eee eee La 


Book con Dept, M3, s0°W. a2 Be 

York 18 

CATALOG Free Wortheille Books. Op 
ortunities. Golden. S1208D Keil 

andl, Cait, 


Nee 


| 


| 
\ 


RUTHBELLA™Lave, Journal Sansicehy— 
Deluxe profusely decorated 1 

tion price $5.90, Poker “Victory eation, 

brie $1.00, Sole distributor: Pecran! 


Bos's13, G.P.0, New York 1, New York. 
4 BEAUTIFUL Pinups (Approximat 
io), Paowgranned by one Of guneriag’s 


foremost phovoerapbers, ‘The 
“company "Dept. “Ae 93 Federal 


‘Archer Company. 
‘Street, Boston I 


‘GIRLIE Photo, for adahs Ogi, the Kind 
Ipeen "looking for. Actual glossy 


phe of gorgeous aft todels posed 
pane it Fou. Plus Pree toliow ip for only 
0 pet vac.” Chars Pato 

Si canal St Sta, New Yore 


LPTOSOS_ Bat FASE. 
2 kp ee a ae a 
pins lneen aime act Be 
3 Serer wind die naa 
hae stiae ae dt 

1 ah Ste 
Our pry ge a 
Goa toy ne, SAE 


ail technical 
(recited to 


order) ‘Tor catalogues. information specie 
fie subjects interesting Jon, Modern ‘eat- 
S238 We at, 


GORGEOUS Girls, Fascinating poses for 


adults, Real -pKotographs. 19" assorted 
BE No iarmps, rec 39 W, 59 6h New 


ARE Rite Ghnog Sim, On ay 

‘Books, Booklets; Amormsat, $1. ‘$1.00. List 
pee eee SEE 
Conus Ov, FeeaaT Bas 
ne aided eto te Be 
Soc nue oe 

Se oa 
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Sale? Make 


POSTWAR Special Pict 
site rosa 


formation: 


Chemical products. Extremely 
Bayon, i 
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MOLD-MARING. Plaster 


mak aterature Pree, 
Kemilon Park Ridge, Tnots 


AMATEUR Photographers attention! Imi 


breve your hobby of picture taking and 
tearn how to make money with 11 


Wate 


icles and pictures of the world's for 
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Lint 48) 311i West Tuscarawas, Canton 3. 
bio. 


| PORTRAIT oF szen 
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conaeutine, Allance, Obio, 


‘Tas MAMMOTH 


OTH information portfolio. 
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‘aipepiates. BIg’ demand. "Woodcraft, 
1320 Lindsay Galhesvilie, 

‘YOUR own products machinery, exnerienee 
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‘Book, Complete lune of Chemical Glass- 
as teparatn cand chemtea Bena ite 
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service Adverticement undef Biwinesy OP 
orunities 
TRIGONOMETRY ls eany_with GUAR Ti 
alealntor- Automate answers ihe pore 
Wath Los”'an- 


‘MICE, Rabbits, Pigs, Catalogue ist 0c, 
Houck Company. ‘Timn, Ohio. 


STANDARD Rabbit Journal, Milton, Pa, 
Siyeare 81.00, Sample dime. 


‘Details. free, Princess 
3028 Klein Ra, Wiiminsion, N.C. 


‘WE Tesch Marbelizing fn a branches, Geo 
gamle Adres Novelty "Supply Cor 
‘Grayling, Mich. . 


LEARN To sing beautifully through mod 
rn voice cuifure Eiterseare free. ere 
BRATS “arlord “Aves Bresierten, 
Wisn’ 

Taam Repel, Meng Teme Be 
og ‘912 Benton, Nashville “ad 


ad 


FoR THE HOME 


‘without alt= 
‘durable mate- 
Suaranteed., Write 
for Particulars. fe é& R'Studio, 218 West 
ith, Taylor, ‘Texas. 


Feo ar cae eg neg soe ; 
ee et ON, SEN Ms | ocean pe 
oes, ea pies he 
Sous ee 
Aegon, dare Baa | WOM A So 
ie ee 
‘geeant ure PARSE, A | Wang RG Pi 


NON RESIDENT 
fessional. 
cals College. 


alge Stution 3438" We Linco 3, Neb: 


COMPLETE Hypnotism Course—25, les 
ont 410 postpaid. Mt. Shari. 71901 
35'Ave., Jackson Heights, New York 


instructions 23e. 
‘ch 


single 
weap pares phase. A Motor Data, Boe 
melt Kansas G0 

Skne oaee ee 


M90. "Terms $43 cash, $3" monthly, “Be 
tree, ‘ity limlis ‘nd Great Naval 
Air ase. Good soll, good roads. wonderful 


‘George Lenhort. Lineal iba 
DeaPEG Fane Bip ee 
Monroe institute, Alvan. Tinots 


TRARN To drew, funny faces. | Write, 
Punny Paces," Modesto 1. Cail. 


ELECTRICAL SUPPLIES & EQUIP. 


‘BROKEN Burned out Electrica, Heating 
lementg | quickly repaired 
amusing Nichroctte Pi 


ie SL 


Tree. ihe Traming School 
i, BA23 4108 West Pico, Los Angcier 6 
IY Pocket sige electric circuit tester 
‘checks, all electrical radios. 
ines ee. 9, te 
ingulshies A.C. 


ELECTRICAL Trouble Shooter’ Finds 


‘eaks. Opens and Grounds is anything 
etre Indiopentabie ig Heir Shove 
Factory” eit East sist, ‘Ranaas ‘Cty 3. 
Missour, 


“ances wh Chane et Welding. let 


seats ae 


at ei ae 
‘Main, Port Worth, ‘Texas, 


erator, Mig. 
BH N. Date Sc. St. Paul 3 Mia 
ELECTRIG Kine—new. prompt livery. 
two sizes, with temperature dial. M. Pred 
Kegimyer,” North” Wales, Peansylvauia, 
Dintributsr. 
GARAGE doors dashboard controlled Ad 
wyftjonal “information under Automo- 


‘COILED Nichrome toaster or hotplate ele- 


Box 4, Wor- 


Tent, forty cents coin. 
ester, Mansactiusetts, 
ELECTRIC Pencil: Writer —Eneraves ai 
postpaid. Beyer” hte 
4515-0 Cottage Grove. Chicago 15. 
HAIR Clippere—vibrators—new 1/40—110 
<A. re—Dremel Sales, 1101 
Cleveland, Hacine, Wisconsin. 
REPAIR, Electrical Appliances Use Nighro- 
tlie See Ad Page SdH. Advance Elec- 


FOR INVENTORS 


Sent sfose i'S ‘Adains Building 


WHAT Should You tnvent? Our Pree Book 
Inventive market 


‘Angeles 26, 


PATENT Your dea! Wile immediately 
for two free illatrated books, "Pai 
Protection’ and."When and How ¢0 
Foes tion 64 ‘ot 


VENTORS: New military ang commer 

at inventions freely needed 07 mas: 
acters. Wate fey Parliguars, Chartered 
institute. Dept 


Pcaeieel entable 
‘sen? Weite "Mir. “MetHiere, "It We 
42nd, New York 


‘CASHT for, practical ideas and inventions, 
jal” BB.9441 Pleasant, Chi 


FORMUDAS, PLANS, ETC 
‘AGT RETIG. Formule 


Etatructions for ‘easily malt 
acetate op 
tice fap i 


without sen. 


MAKE, Wine, Beer. Whi 
ron lendrix Studio, 


‘Formulas. $1.00. each. 
411 Madison, Wilmington, Delaware. 


‘JEWELRY stones removed from rings cle, 
100 assorted $2.40. Lowe's, Bor Sli, Si. 


AS—All Kinds, Latest money- 


Louis 1 Sto. 
SALTS Shakers, Bought sold ox 
‘changed. “Ruthers, 337 Commonwealth, 


Springdeld, Mass. 


‘erature tree, 
Building, Chicago 6, 


EXCHANGE duplicates. Swappers every 
where. List free. Box 2166-8. Denver 1, 
Colorado, 


} 
pa =a 


ANY formula $2.00 or refund, Case Kowal, 
‘Chemist. 1846 Cullerton, Chieaso 8. 
TOPUROUG, PasgrThgee, formulas Toe 
BM. Box 225-8. Rocks 
WAT Tecnu 1s GF money bea Wee 
Tit Norfolk, ‘Brooklyn 29. N.Y. | 


erase “Pa 


SPECIAL Offer! Large amoriiient real 
‘stage money (Phoney-Mazuma) snly 2c. 
Maniss Phot Co.. Colorado City, Texas. 


| WANTED: Old clearette cards. Write 
‘Bangor. 


Charles. uray, ast pennesi= 


1.00 matter 
charles, Eacronse. Wisconsin 


PEANUTS—Buy direct from groners— 

Roast them yourself. 10\Ioe.,'$2.78: 50 
tbs. $10,007 100" tbs, $16.90, J.P, Council 
6o,, Yramiain Vi 


Tan 
‘snipped. anywhere 
‘D. orders. Sam Rodante, 


wear Gera Upexegieg aay 315 Tee 
Rochester Bs Re ¥, 


GAMES & ENTERTAINMENT 


CONTEST PANG Contact us for bie 1948 
weet information. Bor G, GPO. 


HOME CRAFTSMEN 


000 Bargains, 


‘TOY circus wagon palterne. Three modera 
‘designs S0e. Ten "at ert 


LOOK Two eracker-jnck tools: two unique 
‘euupment kinks, Amazing. plan tells 
gretvthing Oniy' 2éc. “Ideas & ‘Plans ‘C3, 
Paimyra, New Jersey. 
"MARE, Salebie, prams siecizic anterng 
from yin cans.” Drawings, ditection 

Sion Worenyeratt 43 Lovell Baud. 


FOEXIOLAS and Lucite—The amaiing 
ceyatalclear plastic Sa them. aril 


them, bead ist them’ into, Bun 
reds _usef saraies that are beautifully 
Gifferent. Speci pound. assortment 
nly $1.90 postpaid: 6, pounds $3.00" Plexi 
(BSE os Busttg Moccia 2s 12 Cie opuare 
faces’) Nan ‘sie "92.75! '-"F3.00 


Goa Eant Fourth Street. Mount Vernon, 
wy. 


VENTRILOQUISM Compiete Instructions 
‘Only &1. Lesieur, 77 Wellesley. Toronto, 


Fifty-wo cards, Joker. 
id, Box 842, ‘Denver 1. Colo, 


‘GARDENING 


Boittentes. 


‘$L00 postpaid. Silverton Labs 

oratories. 6 Toms River. New Jersey 

GUT Plowers last, three to seven days 
rewith Savablogen preserter. Ouar= 


Fy 
Tne Witconst. 


HIGH GRADE SATESMEN | 


‘Be. “Savabloom Co., Ha: 


"HOBBIES, COLLECTIONS 


SHARE $100 per month or more from any 
of three Hoobies; no canvassing’ no so~ 
uclting: strictly home Robbies for Old oF 


| 
| 
aie | 
| 
Be | 


younee © details all thee for 
doitat OUI? Boney buck 
Sorter, 338 Walnut. New 


HOME Tapidary Shop" 
interesting Hobby. Send Dol 
tet etving instructions Tiueerations, Mn= 
‘Specimens, Hox 1i01, Santa ‘Monies, 
Galltornia. | 
FACSIMILE, Alig Miltary Curzency for 
Germany, ity ‘egheriands also Japa 
‘nese money pi apn fe 
arlon of ‘America Send og obbeutd, 
Vib "Went Sana Sti New York 
‘CHEMICAL treatment changes White Hiy- 
ranera fo Novelty Blue, reatment for 


1 plant #2.00.'3 plants $5.00: Agents plan 
%e."Ditlard, Box 2807, Kansas City’ 13, 
Missour, 


COLDECT Foreign Military Insignias and 
Wat Prisoners Emblems. Prices Sema 
age. obbrewiid P98 Weit 320d St. Rew | 


fi 
sty a0 


Tine, Deal agate, 


CATALOG? Large ine De 


Patterns for 


a TAWE Orn ‘ine 

ene: 15" i, Bates 
bore 8 ‘Mexican eich, Mex: 
ican “Bower gill. 10 


raat. pene 
tach: 3 Yor 28¢ 25 novel terns 30c, 
‘SSV"Ga" rll ite pavtorme 4x0 ‘Deutatd. 
‘othe hot shiston 


‘CELLULOID—B. st) assortment 


morales patent 
RE a ee 
eke 
PEASTIOS— Beret formula. tiairvcnw. 
eet oping ae Wa 
perenee at Forte B5 heters Bones: 
Somer for profi: Pateny'e Inte: 
nr ib slabs niogetn tae whey 
slo Park ince, Bt, Pas Mnnewoy 
MAKE istattre neste ber radio Flan! 
oe oe eo 
| Zot R.R. Minneapolis, Mianeecte, 
| bo PATTERNS, 49 Lava” Ornaments. 30 
Novelty, 20 ‘Silhouette, $1.00, Modern 
wockcrali, Bagh Mgt 
ao ia 
C. King. E. i ied 2 


Mn 
INFORMATION 


K CONTACT service for we in the © 

change of articles, 'or correspon 

job, hunting. help seeking, ‘business. hob: 
ies. Tnexpensive, Interesting. Profitable, 
Witte for forms’ and ‘Information. Fant, 
‘Box 1710, Greensboro, North Carona, 


RESEARCH: Congressional Library, Gov: 


ferment Bureatts. ete, Question®. i 
gry ot sclentihe iniesigafone genenoy, 


eter 1 ew Washinton 13, D'c. 
MAKE your own ‘AMATEUR-—sedio wechnial quattions wy 

‘orkshop. Furnace canbe tut tor atew | AMAray ‘Hogsiox toa No. TO, 
dollars fromm scrap, materia Will “mele | pevylson 51. Neo 


Brass, ‘aluminum, cast ron. “ete, 
Detaled. plans and ‘natructions oni te 
Hist Fourteenth St. Gatland 3 Gatitom 


PLE oos peers meme sre 
1/8" thrown, ‘sail panels. 

Gum. ‘Birch Mahorany, Walnut. ‘Reason 
biel’ Complete liste ie. Carmen-Bron- 
fon. 1604 ast ‘Pourth Street, Mount Ver~ 
NOVELTIES wade from scrap Wood. 3 


ACTION Toy. Ingenious. Different. 
‘4'minutes ander own power. Scrap 
tefiais. Sells readily year around.” Blue 
ints” $1.00, "Alta Products, ‘Box "1105, 
Pasadena, California, 


Many colors and ‘Sample assort- 
Rent Toe." raft 331 University 
‘Ave., Rochester 7. New York 


‘ONE Daler giarts yga_on, America's nem 

t hobby. Golieet Army Lasignia patches, 
Guan EN order “ot Springer 308° Bass 
‘Fi Paso. Texas. 


PLAY “The Exchan 
tase, REpEIABLE 


Game"! Is Punt 
plete deta 


SHUBED aatch Book ove 100 a] 
erent $1.00. 35. 

ree list. Ghavien 

Cleveland 3, On, 


% 
Sroeae 
EASeren | 


| 
‘Brchanse aie: Charioite | 
|x 


MAKE Shell Jewelry. Shell. Metal and | 
Plastic 


or maiufacturine athe 
tea etaiied in 


‘Rochester 7, New York. 


! 


INVENTIONS WANTED 
TRVERTORS—The Lion ened 


is concerning their 
‘ft your tavention ie 


| MANUFACTURERS actually necking in- 


Sout Sith “eatiacate eats 
Som ake a a 
iy spor 


Eanrtctuers 


‘GL Winds We have facilities and finances 
fe make and sell your ideas both mes 
Mand chemictl. Send ‘wiodel, samme 


Sefelty_ave._Rochester 7, New York. | Se'Getaule ang. wishes, Genernt Giles & 
PLASTIC Handicraft Kits, Send for details | Big 110 East Main Street, 
Splasticrait” Gali, | Madison 3, Wiscinain : 


* lStudio Hy. 


INVENTORS: 
Shvention for sale, 
ented? It so, write 


a eee 


Bt American inventors, Dept. 3-0. Wash= 
ington, D.C. 


Dooklets refrac, free, svantion  e= 


potter, ‘3B-11108 8: Puirfeld, Chicago. 
MANUFACTURER wants sensible mechaa- 


ical device or iden with quick alee 
spllities in iow pr Sie 
Wren aren Be 
INVENTORS: Learn howe sell your in 
ion. Pree Booklet. Thventorg Patent 
Eashanee, 9°b Palace Bulldne, Hartiord 


Youn igeiog panied iF Tpregiion, Brena o_out, clients 
anigiacturers Service, 500 Home, Prenton 


Tentione—Patented. 
ail, BO-O441 Pleasant, 


INVENTIONS Promgied. Patented or Ua- 
epajented. Write Adam Fisher Company, 
208A" invent St. Vous, Bo 


ANYTHING in bullding of contrasting 


cist ta “unpat= 
‘ented. Mr. = 
ato. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES. 


Tagicians, gamb! 
Elonive fast published $1.00 
ferstate Company, Box 100, 
Texas. 


git dg 
li Baga bei a ee 


“GENUINE” Arison Rubles (Carpets 
‘Stingral ‘Spe 


Eh Rae ort 
Boe ie STR SS 

cine altel i, age ee 
Bone Petal cn ide eats 


‘york City 
Ve eae rs direct from distribqtor, Box of 
50 Fegular, ise. size. Zam 
Sena. 


juctey aber hlahed with each lean Ree Sa | Re 
SMUT. Rapere Balding Corp stn each lesson. Hee, bee Rene. De 3, 
INVENTORS! “Have you good big | WORLD'S largest professional magic 1D "Used self fast fea 
dea? Write Mr Metal, it Weat ind Jou ihe touch "with latest rica, | “ocks oe'eit sae ae 
New York ‘To Tecesye mailings send 29¢ for 1048 cata: | od’ “exchanged. Batisiaction  euaranteed 
WANTED peianied Tema for ganafee: | S lewenn Paso we dma, New fork. | SSngice TMermation and tates 
WANTED patented flems for panufec- erect crpored | fated bargain catniog Five. Wiltee-Nelson 
cosas Toya ean, Deer ‘Sards, Dies, PichSourds, Sot Macaine, | Sompany. Dept s-0iez, Chieago 4, 
egisioe of intent tricks, 9c. Ireland, | MAKE your own glow jn the dark ariicien 
JEWELRY 1 Mo. oe | Sail gt big"prodt or keep for your bless: 


MERICAN and Cuban’ 


dent aver digher Brace 
‘Yeacelets ele 's money 

dere include whole prise Jone Cohen, 

San Juande Letvan 6. Mexico Oty. 


fale 
Biden New Yoru. ch 0030. 
LEGAT_ DIRECTORY 
FORELED? Digest of Divores Tawa of 
every. Mate. In country $100, Liberty 
98. "Taes Bencon_Bt. Brookline, Migs. 
MEXICAN Law Practice, A. B. Piote, Bot 
to, Sunrea. Mexico, 
“WAGHINERY, TOOLS © SUPPIIES 
BINS Bareain Bulletin “Money Savers 
inoecween cut bO to 
egeh, ol 2 Soren ie fool ae 
fines tnd Sogo a a ats, 
igrage Siar tea 
Iatkie, feeps, wireless eels, household 
oie 


‘machine tools 
see Teil eaaie otrecian 
ghey ol ant ala. Shapers 


‘Anieies 31. California, 


ENDEX- Heads for sale. Very in 
Sixty-two different. divisions. 


DRILL GRINDER—Grings drills to fax 
tory accuracy. Calipers with direct read~ 
dng Hales, Circe cutters, New Too] grind. 


bees. Bree lteratere: actory. 
Kansas Cy 3. Mo. 

STEEL bam Gomes for Onomen oe 

Bineers, mechazuies, Circular Pree. Clair 


may, Box #2, Bl Station, 
Iva’ 


RU-WAY Speed Reducer For Bieciric Mo- 
org. Dells Circular Free. Dealers Want 
gia fiactorsbite Aig. Go, Spirit ‘Lake. 
THE Shebel Filer Glee all saws. Sead Tor 
Cirelar. A.B. Shebel. 7300 8. Second 
Street, Milwaukee 4, Wisconsin. 


Pay. os Host Pasadena Gainiornia 
4 CARD Tricks snd our latest catalog of 
alan Tricks only 2. Ball Saar Conte 

BEY eve HA" Ch Broadway, Somer 


JOKERS” Snake maiches—i0c. Foolem ed 
‘snapper—ae," Goin on String “Escape 
age" Eitcco, Std Creston Ave., New York 


‘ASTOUNDING! Blin 
ards woenaly selected Wy, thee 
glorst Send ‘auarter! Sieg.” Mertke, 


eal 
Sat 


Chicago. 


| Beward, ‘Topeka 


Sat or COD Literate, 1413-(B), 
‘MEDICAL. Laboratory Technicians in reat 
‘demand. We. train you in you 


tame, in Your own bome,” You can 
Fie Shing rite’ for free cu 
Im eehnaltnaltiate, Box 9 
vari 6 


FREE. fee Beatie Tana Fay 

‘tere. homesteads or 25,000 acre Ivertoc 
ranches obtainable free. Valuable, Its: 
Traced informatign, 2c." Valleam, 390-MI 
Broadway, New York 13. 


BE.» Magician. Large professional magic 


pa gd 
ride ta 

TES Soy iP 
Taree e ay ae ae 


pu Ba Prancscd 
© SECRET Tricks and clever no 
* Victor Jones, Parma. Minout! 
FEW 1945 Marie catalogue F 
‘Shop. Mvaneapous 2 Sinn 
FOW Maxie Mystery, Pree detail 
Ca nae eo ah 


ct 
estles, ete. Stiburn. Surfing 
Kentucke en. 


MANUPACTURING Models Tools. Gears, 
entachine Pacis. Baum Mctal Speciale: 


‘MILK GOATS 


aunany ie 
Te ee ae 
te 
Weet sind St decree 
et ae 
ost asta 
ai 


‘Tore 


Gens, 


D4T_ANTIQUE Firearms; 4,000 Bargains, 
Colus,, Indian ‘Relics, Minerals, Ci 
trlenes, Rites, Fuintiocks, Poealls, 
Gatalog with Photographs 20e.”-Museum, 
Wenona, “TH 
KEEP Fags freoh 6-13 months without ice 
‘or. miechariical_ refrigeration.” Complete 
nitructiona $100." Mandrake Company, 


Hid Great Xi Chieawo & 
RECEIVE | Monesmaking | opportunities, 
hails, samples, maguelnes.” Cour ‘name 


sg seveial male ie 
‘York 


We, Rodgowst, 
34i5 Broadway. Ne Ef 


(Save. Quality Beets 
de Pree Pola 
eT 


BMEXICAN-Artec teatherwork tropical bird 
Picture cards, samplen a5¢, bulletin, tree. 

petaiean Proguies Co, 126 N. Main, Tu 
‘Okia 


SROUESALE Gat of Daan Pepi ee 

chandise ole srrington 
‘gnith Co... faytree10,”-Jamaiea, 
Bw. 1 


JAPANESE Conjour map of eattern Atti 
Toland. Real rouventr photeetatie copies 
gf oceinal T¥ei8 toches matied anywhere 
‘$8.00. Mont. Reneau,. Elkton, Ky. 
a To 
ances, $1.00. Ozarkians, 
kansas. 
DAUBER and shoe shine doth Joe post: 
aid. Extentual ‘Products Co,, Watiaame- 


calle, 
ley ARS 


Se 
Sat OT Ee oH 
Zaaaat io ep Ee 
cen ie eee a 
lates iat 


= 
St tae oe See 
genet baer era 
se Paae PE ERS 


FREE eraire baw, (0 josie, barled 
‘eagure and minerals, Fisher Labora: 
sor, Palo Alto, Cali 


MONSTER, mail. mercnzing. sdsheets. cre 
Decatur: Yan 
REGEIVE mails, literature, opportunites. 
‘Your name th, aumeroué ‘ailing lst 
100. Greenwood, 277 Broadway, New York. 
GENUINE, Teallan, spaghetti and. favioll 
Form ier Brand. 

Pip Benainell, Box its Stevenmvie, Met. 
PIN-OPS—AIl kinds. Write Novelty, Siu- 
digs. "301D. Ridred, “Battie Creek 31, 


FREE yourseit from money worries. Be 
Tnerease jour earninis- 

ie oars "To Postwar Pros 
aaa Zo naw Lied Supply. 
it now. Only $1.00, National Business 
‘Departinent At, Box S54, Chicago 


2 iitnate 


Toe a 
a 


ee 
PEE a Gn ise 
SaeyGia is aa 


SCHOOL, Selars! A Dostal will bring you 
rec saree | 


X $100-A-MORTH hobby ai home! No 
al weeeting 

fajoyable pesiime. Details, 

> fietundable'} Laura Dickson: 258'Mals 


Bide. Lander Coltege, Greenwood, 


FEE, Dee Cat 
348. Barlin, 


ston, 
Chiat oda 


MODELS & MODEF. SUPPLIES | 


at | ani aoe 


PRIZE, Contest Fans Can Win A 
Tune! Pree announcement service’ Good 
news for untalented contestants! Write to- 
Gari Nahional Contest Bulletin, Box 604-5, 
Grand “Central Station. New’ York City, 


GIANT big mail? Hundreds of money mak- 


[MORE Woner ojdoore—backrard oF sail 
Be, Tany plans thet work, 
only’ G1) Details free. Waterman.” Brigg: 


‘wan, Michigan. 


For: | 


MONUMENTS 
Dect Prices 31005, 


Ex “sponte 
Win tha "Ob, Pets deposit, State 


Bake Broadway. 
Kansas city 2, Missouri, 
UNUSUAL glamour, travel movies, Many 
Ta color. “*Ailure," Black-White.” Son, 
‘00, Euperimenters, ¥ 
Rime in naturel 
8 


Seiscope kt for showing Binge and te ha 
gaing 8.0, 


‘Ray Vater, 201" A, ‘Elmira, 


ng ee 


ibrar, eter" rim 


is New Lots. Brookiyn 7 W. 


. me 
6 silent, Rent oe Purchia 
farey, ys, Con Haz elrone Bt, 


TREMENDOUS By aa, 
movie gu foi 

pone ‘Safelog that 
‘American 


“hone 


Foun ori 

plan, sig 1043 

ferent nariple a 
‘Morristown, 


eae 
nentie moder itn market. 130 


Titnols 
‘Over 100 model 
inte. Steam and 
id. Active 


ae 
nig Active Products & Bupply Coy 8. 


PLANES, Houts, Hundreds of Hobby Teme 
‘bate Cataiog free Americas” Hoty 

gener. opt. 838, 40H, 21 St., New Yor 
o"New York. 

MOBT sompiere Tayrated Cajalee—"O- 

Oo" Sieael Hatlvond Parts 

UBaned Send Se for mal 

iaet Ave. ‘Dept. 615, rockin, NY’ ¥. 

WONEDS" Target plecton ose 


ILLUSTRATED ontalg 
Castings. and tue 
gavoline’ nines. Locomotives. 


geese Be 
‘TW. 50in, New York : 


“MATL, Order Trade Dinectrg™” Tele You 
Where fo bay ‘wholeaie. Send ee for 
atest 145 Raltion. Walters, 5639 Station 

@. Philadetphia, Penneyivania. 


‘GQROROUS Oinie—Sparking, AaveaTe. 
Comedy, Travel flim. Yauipment 
BAS Catalog” and sample, 1. Audet, 

Bok "i00-AG. Phuladeiphie $8, a. 


START Now—build money making wail 
‘order business, Get yourself established. 

ined. ‘Parciculats 
Industries, Kent 16, Onlo. 


YOUCAR win thousands of dollars in conz 
Weft ‘Pemhill Ra, 


Philadelphia 44, Penna. 
I 
jason, 


arn, Bie Money, 
pails Went Gtr. Rs BF 
7 Wo. Tool 
ign Hlaboro, 


WANT to make $100 weer 
Write 
onto. 


kin, 1348-P - 


consi. 


MANUPACTORING dies stampings brace 
ad model applic eng 0 
sgafttes. Pierce Moaet “Tinley Park, 


SUF emai a a, 

ee 
sid Fal 
kerio siphiy Te ea 
sare” aS. "nc Bote 
itis 


Saar fe cee hepene ae 
Tow, 608 N. Snelling, St. Paul 4, Mion. 


MONEY MAKING OPPORTUNITIES 


MANUPACTURER of art novelties will 
‘rain ambitious men an women at small 
‘cont desiring to establish themselves it 
Miehiyprohtable ‘business with "splendid 
Dost war future. Busily learned. "No. ex- 
sreeatipent heeded "Ang commits 

, Merriman secured his frst 

$2b0°00 order Sight weeks after writing us 
Prasiex Products, 293 Balbos, San’ Fran: 


Siecaaaoatat ieaiees Beg Orn ad 


INFORMATION —Tarating meat any gt 
tiie, (bine), Bakes, Sor Sea1-B, chi 


caso 60. 
‘OPERATE your own mall order business at 
home. Gutalg tree, George V., Beach. 
2 Bre faccuchunetta: 


BRAND nex ew tm Comediog 10.00, IE, 
nm ‘Fiims Boum! “S018. EX” 
gepeeg, Film Exchange. iid Brondway, 


LEARN Movie Projection, Managgnient. 
Free catalog, Give age, Theatre Schoo! 

Eumira, NY. 

GLAMOUR Girls. Sample, Dime, Zientek, 
‘129 Monroe Circle, Balitmnore 28, Macy” 


FINEST Movie Screeni i 


Thexpen 
hem, youreelt.” Free erature Bow 
White Screen Company, Danville. 1h 
‘GWE buy motion picture films and eq 
ment); Paramount Fist Bervie, “Mon- 
mouth, Tinie 


URED, Tamm ound Aim. Bargain oie 
20 er 400 foot reel. Jack Curry: 919 
wtih Bt Pooents,“Arivona, 


Faas at 
FYARIQUS oppor Caralor 

RS, S32 TE Ban Bices 13, Cale 
WANT nancial in 
‘MAKE fast repeat selling products at bone 


SALE-Rent tGmm Films. Ontsiogues 
16e, Don. Elder's, 139-B ‘Boyleton, 
toni, Mas 


les—special offers—fine oppor= 
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‘Catalog with 1.000 illustrations’ Send 102 
‘cover: mailing. Harris & Co., 99 Transit 
Building. Botton, Mase, 
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*Some men are angered, embarrassed, 
at being thought old because they tire 
so quickly, get all fagged out. But, isn’t 
there a reason for feeling like an old 
man at quitting time? Many men do not 
suspect that constant strain and dragon 
delicate cords in the“Vital Zone” may 
be to blame. Often the gentle, comfort- 
ing, firm support of a Bauer & Black 
Suspensory brings relief. 
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through 


invention that 
photogray aph the ecean's 
By VOLTA’ TORREY, 


EARLY two thirds of the 
earth's surface is still unex- 
plored, because it is hidden be- 
‘neath a mile or more of water. 
By delving deeper into the oceans, 
we can learn as much about the 
birth and evolution of the world 
as by peering farther into the 
heavens. Clues to the origin of 
continents, location of petroleum 
pools and other natural resources 
may be awaiting discovery be- 
neath the seas, along with sunken 
ships and treasure chests. And 
now, ways have been found to ex- 
amine this tremendous basement 
photographically. 
Already, pictures taken far be- 
low the ‘ocean's stormy surface 
have modified some of the ideas 


of both geologists and biologists. 
ib a0 he OR ENN 


"plunges: miles oe iO 


s Fle loor. 


canyons concealed for centuries by 
salty water may cut in half the 
number of theories as to the earth's 
origin. 

Yet, compared with a 200-inch 
telescope, the apparatus used to 
photograph an ocean's bed is ab- 
surdly simple. A POPULAR SCIENCE 
MONTHLY staff writer, who was 
Desmlited to ¢xemina’thls ‘appara 


pe 
found that it consists of an ordinary 
little camera, inexpensive photo- 
flash bulbs, and other common- 
place items, hung on a pole, But 


this equipment are amazingly in- 
genious. 

‘The pressure of the water in- 
creases about a half pound per foot 


as you descend into the sea; few divers can 
go down more than 200 feet. Sunlight pene- 
trates only a thin upper layer; below 600 
feet, the temperature is generally near zero 
centigrade, and only the terrific pressure 
and the salinity keep the water from freez- 
ing. Sending a camera to the bottom of this 
enormous, dark, cold, heavy, restless mass, 
snapping a clear picture, and recovering the 
camera entails a whole series of neat tricks. 

Nevertheless, Dr. Maurice Ewing, Allyn 
Vine, and J. L. Worzel, three geophysicists 
now working at Woods Hole, have obtained 
a huge albumful of portraits of the ocean's 
floor. They have taken pictures at a depth 
of three miles, which is several times as far 
as William Beebe descended in his famous 
bathysphere. And they believe they have 
acquired the know-how needed to photo- 
graph the deepest pits, which extend farther 
down below the surface of the ocean than 


SAND-RIPPLE PORTRAITS, mode 5! fathoms down, are 
most significant 
33 fathoms 
ebtained, geologi 
ippled the sand more than 30 fathoms down 


called one of the underwater camera 


for os 


the highest mountains soar above sea level. 

They embarked on this work in 1938, on 
their way home from coastal survey voy- 
ages. They lost their first expensive cameras, 
and had to finance many of their experi- 
ments themselves. So they now use a simple 
little Argus. To shield it from the water's 
crushing weight, they mount it in a tight 
steel or aluminum cylinder, or seal it in a 
big glass test tube. To keep moisture from 
condensing inside it, they enclose a bit of 
calcium chloride or some other drying agent. 
And to keep bubbles off the window, they 
cut slots in the metal rim around it, into 
which any air remaining on the glass when 
it is submerged is forced by the pressure 
of the water. 

But, as they explain now, “The chief prob- 
lem is not optical in character, nor one of 
camera design. It is to find an interesting 
subject and to put the camera in focus with 
it, to provide proper illumination, to 
hold the camera reasonably steady 
while the exposure is made, and t 
get the camera back afterward. 

As geologists, Dr. Ewing and his 
associates were interested in views 
of the terrain under the sea. So 
they pointed their lenses downward, 
directly at it. They then solved the 
focusing problem by hanging the 
camera on a pole and focusing it on 
the earth at the lower end of the 
pole. For illumination, they hung 
photoflash bulbs on the same pole. 

In comparatively shallow water, 
they can suspend this scientific 


CAMERA HITS BOTTOM ond 
up “dust.” The first picture looks that 
woy, but the dust is really 
stirred by the camera pole coming to rest 


Christmas tree from the side of 
a ship on a wire. A tiny sail at- 
tached to the pole keeps it from 
twirling, and a trigger on the 
lower, weighted end of the pole 
turns’ the lights on and flicks 
the shutter when the bottom is 
hit. The photographers then 
hoist it back to their ship and 
see what they've got 

But the weight of the hun- 
dreds of yards of wire that may 
be needed to lower a 12-foot pole 
to the bottom of the ocean 
dangling the equipment 
ay too difficult and uncer- 
tain, So, in really deep water, 
they just throw the whole thing 
overboard. 

When this must be done, they 
rig the pole differently. The 
weight is attached in such a way 
that it will fall off after it has 
dragged the pole to the bottom 
of the oceanic cellar and one 
or more pictures have been 
snapped. And a float is put on 
the upper end of the pole to lift 
it back to the surface after the 
weight has been dropped. 

‘The automatic ballast release 
consists of a chunk of salt in a 
tin can nailed to the pole. The 
salt is placed in a cloth sack, 
from which a wire is run through 
@ hole in the bottom of the can 
to the weight, When the water 


HALF A MINUTE AFTER picture 
at the left was taken, the water become 
clear. The light, seen at top in both 
pictures, shows a starfish and clam shells 


| UNDERWATER CAMERA is 
mounted in @ tight steel or aluminum 
cylinder, oF a big gloss test tube. In 

drawing, artist Seielstad has 
ideolized #1 


makeshift opporotus 


LIGHTING for the deeper shots 
i jed by little flash bulbs in 
glass receptacles exactly 

sediment cups on motor-car fuel lines 


BALLAST RELEASE consists of o 
chunk of solt in tin can, Solt 
placed ino cloth sack, from which 
© wire extends to the weight through 
in the con's bottom. Weight 
is freed when the solt dissolves 


BLOCK OF 
SALT WILL 
DISSOLVE TO 
RELEASE 
BALLAST 


HOLES 
THROUGH 
DISK PERMIT 
WATER 
PASSAGE 


COFFEE 
CAN 


TiNu in 


POSITION WHILE 
CAMERA 


DESCENDING 
BALLAST: 


TRIGGER 


TRACKLESS DEEP? 11's hardly thot, becouse this 
picture shows a definite but mysterious track 
Qraphed 106 fathoms under the waves, Subsea pl 
Faphy has revealed many such unexplainable marki 


SEA FERNS, forme 


the English coost, were photographed growing at 50 
fathoms in our Atlantic waters—first proof of this fact 


thought to thr 


CURRENTS holf o mile 

photographed as they move a rig 
made of a triangle holding @ compass 
ond three ordinary table-tennis balls 


A 40-FATHOM pda tpt pertiayed by Dr, 
Ewing's underwater comera. have been 
surpeied to find thick beds of sterfith, oysters, 
and sand dollars in the lower levels of the ocean 


dissolves the salt, the sack slips through the 
hole, and the weight is no longer attached 
to the pole, 

Blocks of hard salt like those placed in 
pastures for cattle are cut into 1%-inch 
cubes for this unusual purpose. The time 
that it will take the sea to absorb this much 
additional salt can be estimated with suffi- 
cient exactness for the cameramen's pur- 
poses. They also have used clockwork and 
a magnetic device to trip a trigger and re- 
lease the ballast, but they prefer the salt 
system because it is cheap and reliable. 

The buoy used to bring the camera back 
up also is ingenious. It is made from a few 
feet of Neoprene hose such as is used for 
loading tankers. This hose is sealed at each 
end and filled with gasoline. Even the 
weight of miles of water will not compress 
the gasoline greatly, and the lower reaches 
of the ocean are so cold that there is no 
danger of an explosion. High-test aviation 
gasoline is used when it is available, but 
ordinary gasoline will do. It is enough 
lighter than salt water to boomerang the 
camera pole back to the surface. 

Even so, the round trip to the bottom may 
take three hours—and the pole is not likely 
to bob up right (Continued on page 216) 


Trails of light show what a simple matter it is for a woman to fix her hat 


Lights Trace Hand Motions 


OMMON actions, such as lighting a cigarette or tying a 
shoelace, involve a surprising amount of complicated hand 
movement. Photographer David McLane proves it by attaching 

of a subject, who performs the 
n before a camera in a darkened room. After the pattern 
n traced on the film, he makes another exposure with a 
flash bulb to light up the subject. 


Here the comera 
has recorded the 
motions involved in 
lighting a ciga- 


like lines represent 
fumbling for the 
match. A flare is 
seen neor cigarette 


Ne 


‘The Plane 


of Tomorrow 


Smells Like 
an Oil Stove 


"A plumber's nightmare!" That's what any old 
time ground-crewman is likely t0 say the first 
time he sees the innards of the jet plane. But 
he has to admit that for simplicity of mainte- 
mance and repair the squirt job bas its points, 


By S/Sgt. EDWARD T. WALLACE 


Condensed from AIR FORCE, Official Service 
Journal of the U.S. Army Air 


Four men con pull both engines of 
2 day—a tos 

Jet mechanics use about five 

jed on a regular fighter 


70 


Simplicity is the keynote of the jet engine. That 
‘means easier ond quicker maintenance on the ground 


HE P-51 mechanic, curiosity and 

erhaps a trace of contempt 
written on his features, squatted 
under the wing of the jet-propelled 


plane and ran an eye over the flame 
tube, Other mechanics were in- 
stalling an engine in the jet job. 

S/Sgt. Earl Kohler, in charge 
of the project, glanced up. 

“How does she look, Bill?" he 
asked the Mustang man. 

“Well,” came the considered re- 
Ml that a plumber’s 


‘That was early in the history of 
jet propulsion in the Army Air 
Forces. Since that day, mechanics 
on conventional fighters and bomb- 
ers have asked Kohler and his crew 
a million questions about servicing 
the jet plane. 

“They want to know,” says Ser- 
geant Kohler with some impatience, 
“what wrenches we use. How long 
it takes to pull an engine. How the 
jet works. One guy even asked if 
it uses fuel. All kinds of damn fool 
questions.” 

Kohler, who operated a garage 
for 15 years before he went into 
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One of the 
wor. “Every 


d around,” o 


the Army, was one of the first AAF me- 
chanics chosen to work on the original 
XP-59A jet plane while it was being put 
through months of tests in the California 
desert. After the project was revealed, he 
was sent to Wright Field to keep the planes in 
shape for training and further experiments. 

“Every mechanic gets a funny feeling 
when he first sees the jet job,” Kobler says. 
“I remember what I thought. I said to 
myself, ‘Hell, this thing won't fly. There's 
not enough stuff.’ But after the jet took off 
a few times, I began to get the idea.” 

‘Mechanics trained on Thunderbolts, Light- 
nings, Marauders, and Fortresses—any of 
our aircraft with conventional engines— 
have learned to think of power in terms 
of solid machinery, Kohler explains. In a 
conventional engine everything is solid and 
tight, Mechanics think in terms of com- 
plicated wiring, ignition, gauges and cylin- 
ders, elaborate fuel systems. Everything is 
complicated. 

“But in the jet plane everything is simple,” 
Kohler says. “You put in six quarts of oil, 
just like an automobile.” 

‘The cooling system is just a couple of 
oil jets which spray lubricant and air into 
the two rotor shaft bearings. The oil is 
standard hydraulic fluid 3580. The excess 
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of the P-59. Development of the Airacomet was one of the best-kept s 
soys, 


runs down and forward into the accessory 
section, and is returned by a small scavenge 
pump. The system is cleaned by a Cuno 
filter. ‘The generator, fuel pump, and starter 
are the only accessories carried over from 
the conventional plane, and the ignition is 
even more simple than the oil system. 
There are only two spark plugs, located in 
the No. 4 and No. 8 combustion chambers. 

‘The other chambers are interconnected 
and ignite from these two. After the unit 
is started, combustion continues without 
further assistance from the plugs. Com- 
bustion is as steady as the flame of an oil 
furnace. Plugs last as long in the intense 
heat of the jet as they do in a conventional 
engine. In the jet their spark gap is con- 
siderably wider. 

Kobler and his men work on the P-59A, 
which must be classed as a training plane 
in the jet field. Yet, with few exceptions, 
their experiences would be applicable to any 
jet aircraft. 

“We use about a fifth as many tools,” 
Kohler explains, “and maintenance of a 
jejt plane is less than a fifth of what it is 
on the other kind. As for the engine, it’s 
so damn simple I can't understand it. 

“Air comes in the front end, goes through 
the compressors, (Continued on page 224) 
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UNTREATED 


TREATED 


DESIGN FOR HEELS has 
recently been originated for use by the 
Gotham Hosiery Co. to make stockings fit 
better at this strategic point. Difference 
les in the new heel’s being knit at right 
angles to the leg, thereby preventing the 
wrinkles that may occur with the ordinary 
round heels. 
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pee FABRICS 


SHRINKAGE CONTROL of wool yarn 
is effected by a melamine resin trade- 
named Lanaset. The picture at left 
shows samples of processed and un- 
processed yarn after severe test wash- 
ing. Strands of the untreated yarn 


are practically fused together. Below 
is a pair of socks, one treated and its 
mate untreated, after two hours of 
washing with soap and soda. 


ts optics 

PLASTIC EYES, made in 
the U.S. A., are now taking the place of the 
glass artificial eyes formerly imported from 
Germany. They are made of acrylic resin 
and, besides more closely resembling human 
eyes than do the glass substitutes, 
practically unbreakable. 


are 
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INDUSTRY 


RUBBERIZING SHAFTS that 

drive warships of various 
types now guards them against pitting by elec- 
trolysis. Synt rubber can be applied by flar 
spraying, as shown in the photograph above. Other- 
wise, a thin sheet of buna-S or GR-S is wound 
around the part normally exposed to salt water, 
wrapped with tape to hold the rubber against the 
metal, and vulcanized by a 24-hour steam bath. On 
wooden ships, unprotected steel shafts are attacked 
by electrolysis from bronze propellers. 


‘yp FOOD 


EGGS KEEP LONGER and 
look better when treated by a 
process called thermostabili- 
zation, devised at the Uni- 
versity of Missouri. The eggs 
are immersed in liquids, with 
air circulating around them, 
and warmed to a relatively 
low temperature so that heat 
can penetrate the eggs before 
any part is coagulated. The 
process has not yet been 
adapted to commercial use. 
Picture shows egg held at 100 
degrees F. for four days. 
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Propeller shaft 
vent destructive electrolytic action. 
Upper picture shows flame-spray 
method of coating; below, beader 
rolls @ vulcanized strip against shaft 
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Will the Air Age be kept hov- 
ering while it waits for a 
place to land? We haven't 
nearly enough airports for 
our postwar plane traffic. 


By 
DEVON FRANCIS 


HREE times in 150 years of United States 

history, transportation has been revo- 
lutionized. First came the development of 
canals and other inland waterways; then, 
the construction of our great railway net- 
work: finally, the building of an incompar- 
able highway system. Each of these in 
turn brought profound changes in the Amer- 
ican way of living. 

Now we are at the beginning of a new 
era in transportation. We are ready to 
broaden and deepen the foundations for 
what may well become the world’s finest 
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WILL YOUR TOWN BE ON THE AIR MAP? 


OOD ROADS made the Auto Age come true. Only good land- 
ing fields—and plenty of them, everywhere—will make the 
Air Age come true. 

Go back a little—to 1920, just after the last war. We had 339,000 
miles of surfaced streets, roads, and highways. On these we drove 
9,000,000 motor vehicles. By 1941 we had spent over forty billion 
dollars for road building and had 1,697,000 miles of surfaced 
streets, roads, and highways. They carried 34,000,000 motor ve- 
hicles. And total travel was up 534 percent. 

Landing fields are even more important to flying than good roads 
are to motoring. You can’t fly anywhere unless you can land. 

The extent to which you and your town are going to share in the 
benefits of the Air Age depends largely upon the personal interest 
that you and your fellow citizens take in providing adequate land- 
ing facilities—landing strips or flightstops, airparks, air harbors. 

Almost everyone is going to fly—in private planes, in air taxis 
and air buses, in transports. A town with good landing facilities 
will grow with the Air Age .. . attract residents who are progres- 
sive, successful, forward-looking . .. gain the business advantages 
and added employment that go with the development of a gigantic 
new industry . . . expand its community activities. It will be tied 
into the whole world-wide postwar system of air transport. 


What finer tribute could any community make to the memory 
of the men and women who are sacrificing their lives in World 
War II than to build a victory landing field and dedicate it to 
them? It would be a living memorial, better than any monument. 

To combat postwar unemployment, many states are already 
setting aside vast surplus funds for postwar improvements, part 
of which should be earmarked for landing fields. And the Federal 
Government, if it follows recommendations in the $1,250,000,000 
“National Airport Plan” of the Civil Aeronautics Administration, 
now before Congress, will share the costs with states on a 50-50 
basis as in the Public Roads program. 


Now is the time, therefore, to use your influence in your own 
community to plan a landing field and, if possible, acquire the 
land. Only in this way can you—and all your fellow citizens— 
share fully in the coming Air Age. 


We should be glad to have your comments, suggestions, and 

questions on this subject. Address the Aviation Editor, POPULAR 

SCIENCE MONTHLY, 353 Fourth Avenue, New York 10, N. Y. 
—THE EDITORS 
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LANDING FACILITIES FOR PRIVATE FLYING MAY RANGE 


facilities for travel in another medium— 
the air. 

Both for the big commercial airliners, 
linking cities and continents, and for priv- 
ately owned airplanes, giving personal wings 
to millions, airports, “airparks,” and other 
types of landing areas will be built in each 
of the 48 states. 

The bill: $1,250,000,000. 


‘The goal five or ten years from now: 
6,000 landing areas, or one within reach of 
every American community with a popula- 
tion ‘of 1,000 persons or more. 

There is a close parallel between railroad 
and highway construction and the building 
of places where airplanes can take off and 
land. The major airport, with its multiple 
runways and instrument landing equipment, 


A PROGRAM FOR POSTWAR EXPANSION OF LANDING FIELDS 


NOW: 2878 AIRPORTS. { 


AT PRESENT there is, on the ov 
one place in avery 1,294 square mi 
vate fiyer con sit down. Even 40, existing falas 
‘ore bunched in thickly populated ore 
Hav arb; vau ates Wobita lendiagopen et ‘at 
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PERMIT SHORTER HOPS, 
GREATER SAFETY, UTILITY. 
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T-SHAPED STRIP offers the some advon- AIR HARBOR. If the town is on a river or a 
tages as the "L." Lay of the ground ond other lake, it con have o seaplane base. This can be com- 
conditions will determine which is the better bined with a landplane field for all-around service 


FROM SINGLE FLIGHT STRIP TO FULLY EQUIPPED AIRPARK 


AIRPARK. A pork or fair grounds in or near the town makes o splendid location for on “atrpork"— 
a combined landing field ond recreation center, Such sites usually hove good transportation facilities, 
Many communities will build airparks os memorials to the men who have served their country in the wor 
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is to the transport plane what a track and 
a block-signal system is to the railroad 
train. The airpark and subsidiary landing 
facilities are to the private plane what the 
well-groomed highway is to the automobile. 

‘The inland waterway was the backbone of 
the United States domestic transportation 
system in the first third of the nineteenth 
century. The golden age of railroad con- 
struction was the last half of that century. 
‘The extraordinary expansion of America’s 
highway network occurred after the First 
World War. 

Today the aviation counterpart of rail- 
road and highway construction is a tele- 


PLANNED AIRPORT CONSTRU 


ERE is the actual, move-by-move 

history of an airport planning pro- 

gram that is being carried out in a city 

of 5,000 inhabitants in western Michi- 
gan. Six sketches, redrawn by Stewart 

Rouse from “Michigan Airports,” a 


cS SS 
SSXSLSSES SS 
bel |] The site iso level, sond; 


Proaches are clear and th 
antion. The original purchase covers 120 acres. 
fork in this first stage of development includes 

ing the landing strips 


‘Two more runways are paved to the CAA stand- 
ard for "Class 2" airports, as shown by shaded 
portion of sketch. Inexpensive unit or "T” hangars 
are added as needed. Proper grading and draining 


scoped project. Landing areas to give both 
the airliner and the personally owned plane 
maximum utility will be built simultane- 
ously. 

And, interestingly enough, just as the 
construction of railroads and highways had 
a pronounced effect on the ability of the na- 
tion to defend itself against attack, so will 
landing facilities for airplanes contribute 
to national defense. 

When the war is over we are going to 
need a lot of places where airplanes, of both 
the transport and personally-owned types, 
can take off and land. 

Official Washington anticipates a twenty- 


ION: HOW A CITY OF 5,000 


booklet prepared by the Michigan Board 
of Aeronautics, show the successive 
stages of construction to be undertaken 
as the growth of air traffic demands. 
The insets trace the acquisition of 
land, with the acreage of each plot. 


2. Here the landing strips have been extended to the 

maximum allowed by the size of the property, and 
two of them have been paved to 2,500 feet. A taxiway 
ond apron have been provided. Note that all paving is 
planned to fit in with the later stages of development 


4 An additional 40 ccres of ground is acquired, and 
the two diagonal runways are extended to 3,500- 
foot, "Class 3,” stondard for limited airline opera- 
ion. First unit of administration build- 

ing is erected ond loading apron is paved 


fold increase in the number of licensed air- 
planes by 1950. On the basis of less than 
25,000 nonmilitary aircraft of record before 
Pearl Harbor, that would mean a half mil- 
lion private planes and commercial trans- 
ports. Other estimates run well beyond the 
million mark for the end of the first decade 
after the war. 

‘Today there are good landing facilities for 
only a fraction of either number. 

We have, in fact, less than 3,000 fields, 
exclusive of those built for military opera- 
tions. Of those, 740 are suitable for air- 
liners. 

Only 291 communities in the United States 


are served now by the scheduled air-trans- 
port system. Almost 6,500 with popula- 
tions of 1,000 or more have no service. 

Government experts estimate that within 
a decade after the war 20 million passengers 
will ride the air lines annually as against 
a fifth of that number in 1941. 

‘The number of intercontinental commer- 
cial airliner flights will be increased sharp- 
ly. Planes will leave not only from the 
seaboards but also from cities in the inter- 
jor of the country. It is a shorter distance 
from Chicago to Moscow than it is from New 
York to Moscow, for instance. 

In most parts of the United States the 
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PRIVATE FLYERS TO AIRPORT! 


SPLYWOOD LETTERS 
RAISED ON POSTS IM SAND. 


Under the CAA Air Address System, every 
town, and village in the United States eventuc 
ly will be marked for identification from th 
‘Markings may be painted on highways or out. 
lined in crushed stone, evergreens, or plywood 


private pilot, riding cross-country, keeps a 
worried ear attuned to the throb of his en- 
gine and a bilious eye on the weather, be- 
cause the spots where he can make emer- 
gency landings are few and far between. 
On the average, he has a place to sit down 
only once in every 1,294 square miles. 

Even that figure is misleading, because 
landing fields are bunched around the more 
populous areas, leaving the great open 
spaces arid of facilities. Moreover, fully 
half the existing fields are indifferently 
maintained. In bad weather they are mud 
holes. They are badly marked. A pilot 
needs a telescope to spot them from the air. 

We are going to have a lot more places 
where airplanes can take off and land. More 
than 60 percent of the money to be poured 
into standard airports and lesser landing 
facilities is earmarked tentatively for im- 
proving ports that can be used by airliners. 

Here is a hypothetical case history of what 
expanded air-line service would mean: Two 
cities of 100,000 population lie 600 miles 
apart. Between them, evenly spaced, are 
five communities of 25,000 each. If a trans- 
port plane makes a stop at one of those five 
communities on its flights between the two 
big cities, traffic between the terminals in- 
creases by 70 percent. If two stops are 
made at intervals of 200 miles, the traffic 
increase is 160 percent. If stops are made 
at all the intermediate communities, the 
traffic between the two terminals increases 
sixfold. 

The rest of the money earmarked for 
landing-field construction and improvement 
will go to the private flyer. Counting all 
the projects in the long-term plan, he will 
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have a minimum of 5,000 ports. Possibly, 
with the inclusion of intermediate landing 
“strips,” he will have as many as 6,000 to 
10,000 stopping points. If he had 8,000, he 
would enjoy a landing area in every 372 
square miles. 

‘The nation's smaller communities will 
benefit most from the airport program. Of 
the new airports planned, only 150 will be 
built in cities of more than 50,000 popula- 
tion; only 59 in cities of between 25,000 and 
50,000; but 515 in cities of 5,000 to 25,000, 
and 2,326 in towns of less than 5,000. 

What neither industry nor Government 
knows is just what America will have when 
the building project is complete. Airplane 
design, as to both size and performance, 
which largely dictate airport design, is in a 
state of flux. The commercial air lines are 
only guessing about what kind of equip- 
ment they will need a decade, two decades, 
from now. Manufacturers are only guess- 
ing about how many people will buy planes 
for their personal use 


INGENIOUS ACCESSORIES WILL 


redrawn by 8. 6. Seielstad 
from"The Aeroplane”. rs 
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‘COMPARTMENT LOADING, using containers shat 
_ form sections of the fuselage, has Been sug- 
| gested for speeding the handling of cargo. Sec- 
tions would be filled ot freight terminals ond 
| laa to the airport, where cranes: 


‘would exchange them for the incoming containers 
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Will the transoceanic airliners 
be behemoths of 200 tons gross 
weight, as compared with today's 
40-ton standard versions? Will the 
domestically used transports carry 
30 passengers or 100, and on hops 
of what length? How many coast- 
nonstop or one-stop sched- 
ill be needed against 
schedules stopping every 50 
or 100 or 200 miles? Will the take- 
off and landing speeds of transport 
planes require surfaced runways a 
mile in length, or a mile and a half, 
or two miles 

Will private-owner aircraft be 
standardized in the conventional 
fixed-wing design, or will they be 
largely of the whirling-wing type 
like the helicopter and the Auto- ERCIAL Al ie eigiiea 
will better engineering progress shuttle across the continent and the oceans. A fine exom: 
ly reduce their take-off and landing ple of progressive thinking in this field is the project 
runs, (Continued on page 211 of the Oklohoma City Chamber of Commerce pictured 


SPEED THE DISPATCH OF PLANE PASSENGERS AND CARGO 
E meu | teed 


PAIR TRUCK carries 
gontry, working platform 


zoom Boars Sock 
Like Bartleships 


NAVY TELLS SECRETS OF ITS DEADLY ROCKETS 


RANGE flames flash and smoke puffs 
along the decks as American landing 
craft approach hostile shores. But these jets 
of fire in the dawn’s dim light cheer the men 
about to land, for they mark the departure 
of a salvo of rockets to clear the coast of 
Japs 
Each rocket whooshing forward will hit 
like a 105-millimeter shell, and hundreds of 
rockets now can be shot electrically from 
the tilted crates along the sides of a single 
landing craft. All told, the short-range 
salvos from one rocket-firing craft may be 
a fourth greater than the firepower of two 
of our modern, New Jersey class, 45,000-ton 
battleships. 

Rockets are an ancient weapon; they 
stopped Kublai Khan in the thirteenth cen- 
tury. But they have been improved so 
greatly so recently that the Navy spent 
10 times as many million dollars to produce 
them in 1944 as in 1943, And now, more 
huge rocket factories are being built—to 
supply the armed forces with more mil- 
lions of dollars’ worth of rockets per month 
this year than were ever made before per 
year. 

‘The beach-barrage rocket that is clearing 
the way for American invaders in the 
Pacific weighs a little more than 15 pounds. 
Its body is 4.5 inches in diameter and is 
loaded with a high explosive. On its nose 
there is a tiny wheel that is whirled by the 
wind when the rocket swishes into the air. 
This arms the fuse, which touches off the 
explosive payload in the body of the rocket 


Portable rocket-lounching racks set up on this LCVP give the 
tiny landing craft the firepower of o big worship. Light ond 
easily handled, they save American lives in landing operations 


when it strikes upon the enemy's ramparts. 

Behind the explosive head of the projec- 
tile is a “motor” consisting of a long, nar- 
row tube of propellent powder and an elec- 
trical wiring system. Current to start this 
motor is supplied by batteries, charged by 
generators fed by the ship's engines. Con- 
tact between these batteries and the wiring 
within the rocket is made by a little wire, 
known as a pigtail, which extends from the 
rocket’s tail into the launching rack. 

When current flows into the wiring sys- 
tem through the pigtail, the propellent pow- 
der is ignited at the end near the payload. 
The fire travels backwards through this 
tube of powder. It burns more slowly and 
steadily than ordinary gunpowder and emits 
fiery gases. These escape through a nozzle 
in the tail and thus drive the rocket for- 
ward. 

‘There is a loud hiss, rather than a boom, 
when a rocket is fired. The tail jet is 80 


4.5 INCH BARRAGE ROCKET 


Rocket “gunn wear asbestos 
‘ond gos masks for protection ag 
flaming goses and fumes of fail jets 


Rocket racks on an LCI. Projectiles are carried in banks of ten and fired electrically. Rockets in the bot. 
tom row of each rack are fired as a salvo. As each whooshes out, another slips down in rack to replace it 


Clearing the road to Tokyo: a rocket-firing LCI lets fly with @ barrage to smother Japanese defenses on o 
Philippine beach as the first wave of amphibious troops nears the shore. Rockets hit like 105-mm. shells 


Rockets streak from launching racks mounted on a jeep 
at the Noval Ordnance Test Station, Inyokern, Calif 
over @ 1,025-square-mile tract of lava mountair 

ging the Mojave Desert, the Navy tests rockets de- 
signed to be fired from ships, planes, and land instal 
lations. The driver of the jeep sits between two racks 


Bolow, projectiles are being loaded aboard the firing 
platform sot on the back of 0 quorter-ton. The jeep 
s the rockets to selected firing points, from 
they are launched at targets in the desert while 

foke movies of their flight. Plane-carried 
rockets are photographed from accompanying aircraft 
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GERMAN ROCKET GUN fi 
one of its six projectiles ot Allied 
troops. Our Navy's work at Inyokern 
is designed to keep us abreast of ony 
foreign developments in wor and peace 


hot that men take cover before launching 
these rockets and wear asbestos suits when 
working with them. But this bright, yellow 
ish, torchlike flame lasts only long enough 
to lift the rocket well into the air. It ceases 
before the projectile begins its descent to- 
ward the target 

The effect on the enemy is similar to 
that of heavy mortar fire. Rockets do not 
have the velocity or high degree of accuracy 
of artillery. But 


This poper house to accommodate four peopl 


59 minutes by two men. It is designed for an emergency shelter in case of bombing, flood, or other disaster 


Paper House 
Costs $50 


UILDING a home out of paper in 59 

minutes may be the answer to hous- 
ing problems created by fire, flood, or 
other disasters. Two workmen recently 
did the trick with materials that had 
been developed for a four-season test 
by the Institute of Paper Chemistry, 
Appleton, Wis. 

‘The basic material is chipboard con- 
sisting entirely of fibers from news, 
wrapping, and other waste papers. The 
board is treated with a fortifying agent 
that, according to tests, has made it 
resistant to “creep” even under tropical 
weather conditions. In addition to this, 
the panel material is protected against 
water by a resistant paint that also 
contains a fireproofing agent. 

‘The house has a floor space of about 
eight by 16 feet. No framing or stud- 
ding is used, but the panels are secure- 
ly joined by a system of metal con- 
nectors. Joints in the roof members are 
sealed against moisture with water- 
proof paper tape. With two double- 
deck bunks, the house could shelter a 
family of four. The total cost of mate- 
rials for the unfurnished house is slight- 
ly more than $50. 
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Sections of the paper house ready for assembly, Except 
for hardware and plastic windows, the structure is en- 
tirely of material developed from a base of waste poper 


Here 10 of the 21 panels shown above ore in plac 
Stringers supporting floor panels need not be used 
where site is leveled, but sills are laid under edges 


TUNNEL connects the pressurized gunners’ compartment with the control cabin. Here a 


crew member storts the 35-foot craw! forward. Tunnel posses over the unpressu 


ed bomb bays 


Let's Look usidea 6-29 


VER wonder what it’s like inside the big 
belly of the Boeing B-29 Superfortress ? 
Ail right, come along. We'll go through one 
from nose to tail. 
Up in the tip of the long nose, where the 
bombardier sits between the feet of the 
pilot and copilot, you have the feeling that 
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you are riding on the tip of a spear hurled 
through space. Back-to-back with the co- 
pilot rides the flight engineer with his panel 
of dials and indicators; behind the pilot, the 
navigator sits at his big table. On the 
other side of the fuselage, beyond the bowl 
of the forward top turret, is the post of the 
radio man. 

From this pressurized 
control cabin you crawl 
aft through a 35-foot 
padded and heated tun- 
nel that passes over the 
bomb bays to a second 
pressurized compartment 
where the gunners rule. 
From a rotating pedestal 
“throne” in the center, 
the fire-control gunner 
looks out over the top 
of the fuselage from a 
transparent blister. Be- 
low him, on either side, 
sit the waist gunners in 


pcladppatd REST on long 
sin a compartment aft 
of the gunners’ section, At 
upper left is the top rear tur- 
ret. Beyond bulkhead ot rear 
is the storage space in tail 
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Their instrument panel is fairly 
Gs many dials and indicators 
re. 0n the board of the flight en- 
diner, back-to-back with the copilot 


BOMBARDIER’S “OFFICE” in one 
of the newest Superfortresses inspect- 
ed by Lt, Edwin ©. Lagasse, of Scho: 

fady, N.Yx veteran of two raids on 
Japan in the B-29 "Mysterious Mistress” 


the bulging side blisters. Hach of these 
three has a sight with which to operate the 
Femote-control turrets. 

‘Next you come to the crew compartment, 
Where relief crews cat relax on long mis- 
sions, Bunks, food, and first-aid supplies 
are tucked into every corner not occupied 
by other equipment. 

Now, through a preswure-lock door, you 
enter the unpressurized storage space aft. 
‘This is filled with auxiliary equipment, the 
retracted emergency tall wheel, and other 
things over which you pick 
your way down the nar- 
rowing fuselage to the tail. 

‘Through another pres- 
sure-lock door you squirm 
into the end-of-the-world 
station of the tail gunner. 
It is surprisingly roomy. 
You can stand erect or 
climb into the tail gunner’s 
seat behind the twin .50 
caliber machine guns and 
the 20-mm. cannon. He 
looks out through heavy, 
bullet-resisting glass. With 
his own pressurizing unit 
and interphone, he is cozy 


NAVIGATOR plots a course 
at a large table on the port 
si the fuselage, behi 
pilot. A lorge case holds 
his maps. At upper left is a 
Part of the forward top turret 
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and keeps in contact with his fellow crew 
members. 

One thing that strikes you is that the B-29 
is design@d! jnOteonly for efficiency as a 
fighting machine but also for the comfort 
of its crew. Al pressurized sections are 
lined with & heavy heat- and sound-insulat- 
ing blanket of dark-green quilted material. 
Heating pipes mingle withwthe.maze of 
interphone and power wires. Seats-are the 
last. word in comfort. ‘The plane is roomy 
and quiet—an airman’s airplane. 
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FLAME-THROWING TANK. Darting a 
tongue of flame far ahead, this U.S. tank 
routs enemy troops from pillboxes, hay- 
stacks, and other hiding places. Mounting 
flame-throwing equipment in armored ve- 


hicles makes it possible to carry this devas- 
tating weapon close up to positions that 
could not be approached by men in the open. 
‘Tanks so equipped were used with telling 
effect on the borders of Germany. 


—-— 


FLOATING REPAIR BASES, such as the 
auxiliary repair dry dock below, are one 
reason why our Navy has been able to 
strike at the very heart of Japan's stolen 
empire, This odd craft can submerge enough 


5 


to scoop up a destroyer through the gate 
seen in the stern. It then pumps itself dry, 
cradling the warship for repairs below the 
water line. Such floating dry docks follow 
the fleet to newly won island bases. 
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Through Clouds 


BOMBERS USING THE "GEN BOX” 
WHILE FLYING ABOVE THICK CLOUD 
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WATER SHOWS. UP 
‘DARK ON THE SCREEN 
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AYERS of thick cloud no longer shield 

enemy industrial centers and other ob- 
jectives from the devastating attacks of Al- 
lied bombers. While it has been known for 
some time that our planes could strike in- 
visible targets, details of the amazing inven- 
tion that makes it possible have just been 
made public in this drawing by G. H. Davis 
for The Illustrated London News. Known 
to the British as the “gen-box” or “black 


box,” the device resembles in principle the 
‘echo sounder” used on ships. A radio 
transmitter sends signals downward to the 
earth. Bouncing back to the plane, these 
are translated into a faint outline of the ter- 
rain below on the fluorescent screen of a 
cathode-ray tube. Water shows up as dark 
patches, while buildings, ships, and other 
solid objects are indicated as lighter patches 
with the same outlines as if viewed directly. 


HE SAVED 11 MILLION CASES for rifle 
and machine-gun cartridges. Fred Masotta 
(left), of the Winchester Repeating Arms 
Co., devised a method of shaving over-long 
necks of military car- 
tridges softened by 
annealing. With a 
special cutting tool 
(below) Masotta was 
able to salvage not 
only the 11 million 
cases, but, in addi- 
tion, 26,500 man-hours 
of work, and to save 
over 440 million oper- 
ations. He was twice 
awarded War Produc- 
tion certificates and 
has been otherwise 
cited for his ideas. 
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MODELS FOR SAFETY 
instruction, made by Rich- 
ard V. Milligan, have been 
used by the Carnegie-Illi- 
nois Steel Corp. to teach 
safe job routines to em- 
ployees. One of the models 
is of an overhead crane 
(left) complete to every 
moving part and safety 
feature. The model was 
made from a collection of 
50 tin cans, watch parts, 
wheels from a toy train, 
flashlight bulbs, locket 
chains, and nail polish. A 
small electric motor sup- 
plies power to operate the 
crane. Milligan's work, in- 
cluding experiments with 
alloy metals for the crane’s 
tiny parts, covered a pe- 
riod of six months, during 
which he spent a total of 
300 hours’ working time. 


Watch is wound by rubbing the stem on a strip of 
fabric-backed Compar plastic mounted on a pad- 
dle, or fastened to the surface of the workbench 


WINDING WATCHES can be a finger- 
cramping job, if you do it all day long. So 
watch testers at the U. S. Naval Observa- 
tory and in manufacturing plants grasp the 
watch and rub the stem on a strip of Com- 
par, a vinyl resin derivative, fastened to a 
paddle or to the workbench. 
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BENDS: 


OXYGEN NEEDED 


PRESSURE CABIN 


Postwar airliners will be able to climb to 25,000 or 30,000 feet to fly over storms, 


sacra re 7 
O00 Fr 


catch favoring 


tail winds, and cross mountains without exposing their passengers to the discomforts of high altitudes 


Why Pressure-Cabin Transports? 


Their purpose is not to permit stratosphere flying, 


but to let the plane seek its best operating level. 


By ERIC SLOANE 


ANYONE should ask you why the big 
transport planes being planned for post- 
war global air routes are to have pressurized 
cabins, you would probably say that it is 
‘because they will fly in the stratosphere at 
altitudes from 40,000 to 50,000 feet. But 
that is not the real reason. ‘There is no 
necessity for transports to fly that high. 
What the sealed cabin will do is maintain 
‘constant comfort- 
le pressure cor- 
responding to, let 
us say, an altitude 
of from 5,000 to 
8,000 feet. Yet the 
plane will be free 
to rise to 25,000 or 
30,000 feet as nec- 
essary to obtain 
conditions favor- 
able to the safest, 


ek the altitude 


i 
tae ‘he’ cabin will be 


INSIDE gaan MEASURED 
iru 


speedtest, and most economicai operation. 

Passengers no longer will have their ears 
pain from altitude changes. There will be 
no danger from lack of oxygen, no dis- 
comfort from cold, no gas pains caused by 
reduced air pressure, and no chance of suf- 
fering the agony of aeroembolism, or 
“bends.” (P.S.M., Oct. '43, p. 60.) It is 
because of these advantages that tomor- 
row's huge airlines will be equipped with 
pressurized cabins. 


platy ALT. PRESSURE 


kept automatically ot 
level that is equiva- 
lent to about 8,000 feet 
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CABIN PRESSURE! ecusTOS COMPRESSOR 
PUMPS AIR IN (HOT) 
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Cylinders of scrap magnesium, each with a six-foot 
‘ore buried alongside iron 
act currents that cause rust 


Corrosion has eaten away all but 1/16 inch 
ich wall thickness of this steel 


RUST PROTECTION for buried iron pipe is 
a new job found for magnesium by The Dow 
‘Chemical Co., Midland, Mich. Corrosioh of 
iron underground is caused largely by gal- 
vanic currents set up by the interaction of 
impurities in the iron and chemicals in the 
soil, Corroding sections act like the anode, 
or positive pole, in a galvanic cell, and iron 
jons are carried away by the current as 
shown in Fig. A. These combine with oxy- 
gen to form iron oxide, or rust. To counter- 
act this, 14-pound cylinders cast of scrap 
magnesium are buried near the iron pipe 
and connected to it by wire. Having a 
higher potential than iron, the magnesium 
sets up a countercurrent flowing into the 
pipe and thus removes the cause of corrosion, 


[ee 


Fig A 


In unprotected pipe, ions oct like 
anodes of a galvanic cell, ‘out current to 
carry off iron ions that ore oxidized into rust 


FIG. 8 


‘A magnesium cylinder buried near by becomes an 
node il, seting up a stronger current than the 
one coming from the iron and 10 halting corrosion 


ARMADILLO is the name 
given by the British to this 
armored vehicle that they 
adapted from a delivery 
truck for use in protect- 
ing airfields in the event 
of enemy landings during 
the Dunkirk period. The 
tanklike defense wagon, 
was made by workers in 
the shops of the London 
‘Midland and Scottish Rail- 
way. LMS. shops also 
have turned out planes, 
bridges and armored trains 
for Britain's war effort. 
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BENZENE RING, repr 
by @ hexagonal structure of 
carbon atoms in the chemist's dic 
gram of hexyimethylbenzene abo 
actually looks that way in the 
ray photo of a molecule of the 
compound, reproduced at the right 


Ever See a Molecule? 


OR many years, chemistry 

‘students have taken the 
word of their instructors that 
the “benzene ring”—a hexag- 
onal structure of six carbon 
toms—forms the nucleus of 
a great class of organic com- 
pounds. Now, for the first 
time, they may see the real 
thing. By developing a meth- 
od of X-ray procedure first 
proposed by Sir Lawrence 
Bragg, the famed British 
physicist, Eastman Kodak 
Company technicians suc- 
ceeded in filming the key- 
stone of these chemicals. 

The remarkable picture 
above shows a molecule of a 
compound called hexylmeth- 
ylbenzene, magnified about 
200,000,000 diameters. Strik- 
ingly clear, the pattern of 
carbon atoms composing the 
benzene ring appears at the 
center. Surrounding carbon 
atoms may also be seen. To 
each of the latter are linked 
three hydrogen atoms, too 
faintly recorded to be visible, 
in what are known as methyl 
groups. 
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analogy 


HOW PHOTO WAS MADE 


A rough mechanical 
illustrates 
the process of atom 
photography. 
x 


forms a crystal of 
the substance; o 
X-ray film 
cords image 


HERE'S ONE MAGNIFIED 
200,000,000 TIMES 


‘SCREEN REPRESENTS: 
X-RAY FILM 


MIRRORS REP= 
STRUCTURAL MODE 


the drowing, 


<A 
|Z 
a 


n of atoms in the 
of iron, shown in 
led by the photo 
below at a magnifi- 
cation of 150,000,000, 
This arrangement is 
called a body-cen- 
tered cubic structure 


ALUMINUM presents a face-cen- 
tered cubic structure. (Photo is 
‘mognified 100,000,000 times.) By 


AP ~ this technique, 


ANTI-"G" SUIT. Fighter pilots are not so 
likely to black out when they wear this suit 
with built-in air pockets (P.S.M., Jan. '45, 
p. 85). Air pressure from the plane's vacu- 
um pump automatically inflates the pockets 
when centrifugal force raises the flyer’s 
weight to 2% times the normal pull of 
gravity. Pressure against the abdomen, 
thighs, and calves is regulated to keep 
blood from rushing down from the head. 


SHOULDER HARNESS developed by the 
Air Technical Service Command holds a 
fighter pilot against his seat in a crash 
landing or upside-down flying. It is locked 
or released by a hand lever as shown. 
(Courtesy Air Surgeon's Bulletin.) 


FIGHTER TACTICS against a level- 
flying bomber are taught to stu- 
dent pilots with this device de- 
veloped under the supervision of 
the AAF Training Aids Division. 
A tiny model moving along a 
straight metal strip represents the 
bomber; nine other models, on 
curved strips, show possible fight- 
er approaches. Each fighter path 
is painted to indicate machine-gun 
range. As the bomber model is 
slid along its ribbon, student pilots 
slide fighter models along their ap- 
proaches. Bomber gunners also can 
use the device to learn how to 
guard their planes against attack. 
Clips hold the models on the strips. 
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WORLD’S BIGGEST BOMBER, the AAF's 


has been given new 


experimental XB-19A 


power with the installation of four new 
m liquid-cooled engines, with 


2,600-hp. Allis 
turbo-superchargers 


JET-PROPELLED HELICOPTER. Invent: 
Antoine Gazda, father of the Oerlikon 


and 


reversible-pitch 


mm. AA cannon, this craft is designed to use 
a jet tube on the tail to overcome torque and 
to push the “Helicospeeder 
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along, 


Doug’ 
18 tons of bombs or 1 
The Army uses it in 


yl 
propellers. With a wing span of 212 fect, [i 
| 

ned men, 


arch, 


GLIDER BOMB. Here is a specimen of an- 
other German “secret weapon”—the radio- 
controlled glider bomb, Nazi planes would | 
carry these aloft and launch them against | 
their targets, usually ships. Once on its 


way, the bomb would be gi 
from the releasing plane. ' 
found by Allied troops near Paris, all packed 
up with no place to 


ais 


Your Pix tp- DOUGLAS A-26 INVADER 


Jops dread the sight of this versatile successor to the famous Havoc. Our fastest bomber, it 
doubles os fighter, night fighter, torpedo carrier, and attack plane. Painting by Eric Sloane 


THE HOLY GHOST SHELL, otherwise 
known as the sand dollar or beach dollar, 
is being collected by soldiers along the 
Carolina coast. They have learned that it 
symbolizes the birth, crucifixion, and resur- 
rection of Christ. In the photograph above 
(right), an outline of the Easter lily is 
shown (A) on the top side of the shell. At 
the center of the lily is a five-pointed star 
(B) that represents the star of Bethlehem. 
The narrow elliptical openings (C) are 


reminiscent of the five wounds made in the 
body of Christ during the crucifixion. On 
the under side of the shell is an easily recog- 
nizable outline of the Christmas poinsettia 
(D). When the shell is broken open, cells 
are found, each holding five objects that 
look like birds in flight (E). These repre- 
sent doves. Another interpretation of these 
birdlike objects connects them with the 
angels who sang to the shepherds on the 
first Christmas morning. 


—_ 


CHARTING INVASION WATERS is the big 
wartime job done by the Coast and Geodetic 
Survey in collaboration with the Navy. 
Shown below is the B. Lester Jones, one of 
the fleet of five vessels that survey the en- 
tire Alaskan and Aleutian coastline. It is 


powered by twin 150-hp. Cooper-Bessemer 
model EN6 Diesel engines. The Jones and 
her sister ship Patton are 88 feet long, of 
wood construction, with 2l-foot molded 
beam, and approximately eight-foot mean 
draft. They carry wire drag gear, echo 

sounding machines, radio 
for communication and for 
giving the ship its position 
within a few yards. Mod- 
ern equipment allows a 
three-mile sounding in sev- 
en seconds while the ship 
travels at full speed. (This 
job used to take four hours.) 
Ordinarily a peacetime aid 
to shipping, the Coast and 
Geodetic Survey is a branch 
of the Department of Com- 
merce. 
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TORQUE GAUGE of screw- 
driver type measures the 
relatively slight holding 
power of small screws and 
nuts both with and without 
lock washers. It was de- 
veloped by A. C. Millard, 
of the Bell Telephone Lab- 
oratories, New York City. 
A calibrated spring con- 
nects with the cone that 
clamps the screwdriver or 
wrench socket. On the up- 
per rim of the cone a re- 
movable collar carries a 


TRANSPARENT CENTER PUNCH has a 
bell cap of Plexiglas to enable the operator 
to position the point visually while center- 
ing holes in template work for aircraft 
construction. Once in place, the punch is 
actuated by extending a spring with a 
knob and letting go. At the opposite end 


is a convenient scriber. 


vale to indicate torque. 


AFTER DISINTEGRATION = 


{BROKEN TAP 


STEEL DISINTEGRATOR, made by Don 
‘Thomas, of the Clinton Machine Co., Clinton, 
Mich., is used for electrically removing taps, 
reamers, and broken-off high-speed drills that 
have become embedded in expensive, ma- 
chined pieces. A hollow copper electrode 
(right) is brought into intermittent contact 
with metal to be disintegrated by a vibrating 
head. As contact is broken, an arc is made, 
creating a highly localized heat; while the 
coolant, flowing through the electrode, breaks 
off particles by contraction. 


integrated by the electrical device above for re- 
moval. Photos at left show b fore ond 
ofter the imperfect tap has been disintegrated 
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MODEL 
TEACHES 
DRY-DOCKING 


INELY proportioned miniature ships 

re eased in and out of a scale-model 
dry dock at the New York Navy Yard 
to train naval officers in the procedure 
followed with real war craft. If repro- 
duced full size on the water front, the dry 
dock would extend 250 feet for every nor- 
mal footstep alongside the model. From it 
student officers are enabled to get a con- 
cise over-all understanding of the va- 
rious jobs that must be co-ordinated. The 
model is also used to instruct shipwrights 
and riggers in their respective duties 
in connection with docking. 


Model dry dock at the New York Navy Yard 
in the training of Navy men os docking officers. An 
ideo of the scale may be had by the types of 
minioture vessels shown docked. Over-all view gives 
student officers better comprehension of operations 
thon if they first see them on a full-size dry dock. 
Also, the teacher can accent operations by repetition 


The miniature ships used for instruction purposes 
in the model dry dock ware built to scale by ex- 
ert civilian employees in the mold loft of the 
lavy Yard. They are almost perfect reproduc- 
tions of the large vessels constructed in the yord 
for actual naval duty with the United States fleet 


Student officers assembled with their instructor 
around the model reviewing various steps in 
dry-docking. There are four phases: prepara- 
tion of the dock, preparation of the ship, dock- 
ing, ond undoctiog, Each levolves many oper 

tions vital to ately of ship and personnel 
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GENERAL DESIGN: Low-wing, four-place monoplane 
with twin tall booms, pusher propeller, and tricycle 
gear. COST: Around $2,000.00. PERFORMANCE: 
Speed of around 115-135 m.p.h., range of 500 miles; 
ged maneuverability and ground-handling choracter- 
\ntles; slow landing speed; and economy of operation. 


These Are the Planes 


DRAFTSMAN in the evergreen sec- 
We asked the private flyers of to- A "ica or the Pacific Northwest, wrote 


Porunar ScieNcE MONTHLY last fall that 
of all the things he would like to see in- 
jes | Co"Porated in his postwar private airplane, 

The analysis of 3,345 contest entries 2 foot throttle waa on the high-priority lst. 
He wanted other items of comfort, too, 
did Tom Phelan of Seattle—a cigarette 
lighter on the instrument panel, and arm 


morrow to write their own ticket. 
shows what they are looking fo 
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i. 


MANY FEATURES THAT IN 


tnedinaty spats shun hater gitde sontnay 


close propeller; fire extinguishers, two-way 
‘pinprecf and stallprestfeotoress hydrovic rokesy ell 
knobs flush with the Instrument board. ACCESSORIES: 
Dual or throw-over controls; landing lights, 
heater, glove compartment; all Aight instruments; 


— FUTURE POPULAR TRENDS 


You'll Fly After the War 


rests built into seats for his passengers. 

Tom Phelan was one of the many en- 
trants in this magazine's “The Plane You'd 
Like to Own” contest, concluded September 
30, who displayed a flair for merchandising. 
‘The automobile never would have sold in 
the millions if it had not had, first, utility; 
and second, comfort. 

‘The personal-type airplane won't sell in 
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the postwar years unless it has both in 
generous proportions. Comfort runs a close 
second to safety—which is first on the list 
of demands, by the way—in the features 
tabulated by the board of judges from the 
3,345 entries in the contest. After safety 
and comfort come good looks, practica- 
bility, and performance, in that order. 

In the December issue we announced 
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the winners in the contest. 
which drew designs from 
each of the 48 states and 10 
foreign countries, and briefly 
sketched the outlines of the 
composite aircraft that the 
buying public will want when 
the war is over, as reflected 
in those designs. 

‘This month we are going 
to make @ recapitulation and 
draw up a bill of particulars. 
How many of the entrants 
wanted folding wings? How 
many wanted slots and flaps, 
those devices that make for 
greater safety in flying? 
How many wanted two en- 
gines instead of one? Two- 
control aircraft? 

Some of the answers are 
surprising. They surprised 
the judges, and they sur- 
prised the staff of POPULAR 
SCIENCE MONTHLY, which, in 
the intervening months, has i 


ANTED 


PUSHER 


That was the proportion among nonpro- 
fessional-clats entrants; in the profes 
sional cles it wos 45 percent. Many 
cited the safety factor as their reason 
for preferring the pusher type: othe 
were influenced by the improved visi- 
ity end the reduction of engine fumes 
n. 
Howard A. Well, nonprofessional th 
prize illustrates these advanta: 
Below he shows his plane in th 


Oo 


= 
4 


| 
| 
a 


had an opportunity for a ee | a 
more leisurely analysis of |, iaiiere 
the results. 


The designs submitted re- 
flected credit on the reader- 
ship of the magazine. The 
entrants knew what they wanted. And 
what they wanted is a fair sample of the 
public's tastes in personal air transpor- 
tation. 

As Oliver L. Parks, a member of the 
judges’ panel, put it: “This contest has 
advanced the thinking and engineering 
development at ieast a year in private- 
plane manufacture.” 

Composite pictures, like general aver- 
ages, are intriguing for what they de- 
termine in establishing the alikeness of 
the thinking of large segments of the 
population. If the readers of PoPULaR 
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SciENCE MONTHLY have their way, here is 
@ composite picture of your postwar private 
plane: 

A monoplane, with a low wing. 

An engine of about 125 horsepower. 

A landing gear of tricycle design. 

A capacity of four persons. 

A speed of about 130 miles an hour. 

A range of about 500 miles between 
refuelings. 

In outline the plane will be a wing cra- 
dling a fuselage that will carry its power 
plant in the rear. On either side of the 
fuselage, anchored to the wing, will sweep 
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WANTED A MID-WING MONOPLANE 


While only sight percent of the 
nonprofessionals specified the mid- 
ing type, 17 percent of the pro- 
Hus preferred it. The photo 
shows @ gas-powered scale model 
of the mid-wing design submi 
by Carl W. Thompson, Jr. N 
Castle, Del., to win fifth prize in 
the nonprofessional class. The 
model, by the way, flies very well 


BREAKDOWN of pref- 


erence percentages rt 


al ond 
entrants. For exampl 
“NPY di 

the low wing, wl 
closs entrants went in 
more heavily for high 
wings. Preferences may 
show only personal taste 
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LOW-WING MONOPLANE 


46% WANTED A 


This preference by.” 
contestants is siete id 
by the fourthprize profer 
sional winner 


Owl, At 

Corp. It also has ae Srade 
dervator” tail specified by 
two percent in both classes 


Automobile influenc: parent 
inthe interior design. of Ow 

Plane, Front sect holds three: 
Fear, @ child or © small adult 


1e populor method of folding the wings was 
the uted in the entry of Homer ©. Hoste, 

of Dayton, Ohio, 
phar produced ot left, 
below. In the drawing directly below, Hacker 
shows how compactly such 


in both classes 
Jed, usually in conj 
When roadebility wos not considered, | 


planes, with their wings folded, 
can be stored in a hangar. 
This entry included many feo- 
tures that rated high prefer- 
‘ence among all the contestants 


LENGTH ~ 25° 


104 SPAN: 37" 
HEIGHT = 7¥ 


18% WANTED A HIGH-WING MONOPLANE 


ag Tee 


That was the vot 
inte 


back a boom to accommodate the tail 
stabilizing and control surfaces. 

Safety considerations, of course, came 
first. That was natural. Americans have 
always demanded a high safety factor in 
their automobiles; it is even more impor- 


29% WANTED TWIN ENGINES 


interesting twin-engine 
mitted by Harold 8. Stucky, of Sou 
Ken,, 0 $25 War Bon 
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his design features flops and a nose wher 


lutchinson, 
nonprofessional class ~~ 


Pr-clau entrants wont 36 percent for the high wing. Ths 


*. Pederson, of Hasbrouck Heights, 
‘acts through doors in the fuselage 


that 
tant in planes designed for private flyers. 

On tricycle landing gear the majority 
was agreed. There is a story behind that. 
As a safety factor, tricycle gear was a 


feature of practically all the earliest air- 
planes, built just after the turn of the 


SUN SHADES, cccordion plooted, 
glare out of ect of the 
signed by William 


century, A tricycle-undercarriage 
plane sits on the ground with all the 
stability of a milkmaid’s stool. It 
permits the wing to be at a negative 
(no lift) angle of attack at the start 
of the take-off run and during the 
landing run. 

Tricycle wheels afford a pilot a 
lot more visibility than does the 
more conventional undercarriage. The 
nose doesn’t stick up to obstruct his 
view of the ground while taxiing. 
Moreover, as an added safety factor, 
a tricycle-wheel job can be taxied in 
circles by a novice in a 40-mile wind. 
It takes an expert touch on the con- 
trols to do that in a plane equipped 
with two main wheels and a tail 
wheel. 

One of the principal reasons why 
tricycle gear was abandoned as rthe 
airplane grew up was that a level 
wing provides no braking action in 
the landing run. In those days, wheel 
brakes were unknown, and the “drag” 
of the uptilted wing was counted on 
to bring a plane to a stop more 
quickly. Today, good brakes enable 
a pilot in a three-wheeled plane, com- 
ing in for a landing at considerable 
speed, to stop as “short” as a pilot 
using conventional gear in a full- 
stall landing. 

Nearly 75 percent of the nonpro- 
fessional entrants and more than 
half of the- professionals specified 
tricycle undercarriages. 

Then there was the problem of 
propeller placement. A whirling pro- 
peller is potentially dangerous. People 
can walk into it on the ground—as 
not a few have. So nearly 50 percent 
of all entrants in both classes wanted 
the propeller in the rear of the 
cabin, enclosed in most instances be- 
tween twin booms extending back- 
ward to carry the tail stabilizing‘and 
control surfaces. 

‘The contestants had other reasons 
for favoring pusher propellers. Since 
the propeller creates much of the 
noise developed by an airplane in 
flight, putting it in the rear reduces 
the noise level. The pusher provides 
better visibility forward, reduces the 
chance of getting engine fumes in 
the cabin, and—an important safety 
consideration—creates less danger to 
the occupants in case of fire. 

Incidentally, speaking of engines, 
that jet-propelled design of Pfc. Don 
L. Fotheringham, U. 8. M. C., FPO, 
San Francisco, winner of the $1,000 
War Bond first prize among the non- 
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professionals, created quite a stir. 
It was revolutionary thinking. But 
his ideas had solid support. The tur- 
bine—related in principle to jet pro- 
pulsion—has been adapted to loco- 
motives by one of America’s big 
railroads, and automotive engineers 
are talking freely of the day when 
the gas turbine may replace the 
internal-combustion reciprocating en- 
gine in your automobile. 

But only six percent of the non- 
professionals wanted jet-propelled 
craft, and only half that proportion of 
professionals favored them. 

Safety, of course, meant the 
incorporation in the designs of the 
standard devices to insure control at 
low speeds. Forty percent of the 
entrants in each class specified slots 
and flaps. The slot insures a smooth 
flow of air over the ailerons for 
lateral control when the wing is at, 
or even below, the stall point. The flap, 
called a “high-lift device” by the en- 
gineers, actually adds to the wing 
area or so changes the shape of the 
wing as to achieve the same result. 

Interestingly enough, only 14 per- 
cent of the nonprofessional entries 
and 16 percent of the professional 
were designed to be spinproof. Yet 
there was no lack of ideas for other 
safety devices. Charles E. Planck 
of Arlington, Va., for instance, fav- 
ored the installation of a stall warn- 
ing device on the leading edge of the 
wing. Partly as a safety factor, 29 
percent of the nonprofessionals and 
20 percent of the professionals speci- 
fied two engines. Stanley D. Whitaker, 
of Los Angeles, winner of a $25 War 
Bond in the professional class, sub- 
mitted a design with wings that 
pivoted to maintain a correct angle 
of lift regardless of the attitude of 
the plane as a whole. 

Another entry figured that small 
rocket units attached to the under- 
side of the wing would give his plane 
that extra speed he would need in 
an emergency. He was on solid 
ground, too—U. 8. military planes 
now use rocket-assisted take-off. Not 
to be overlooked was a suggestion 
by Murrel D. Hobt, at the AAF con- 
valescent hospital in St. Petersburg, 
Fla., that spring-fitted safety belts 
be provided. 

Comfort features abounded. If 
there is anything typically American, 
it is a demand for comfort. Many 
of the entries included a commercial 
band on their radio sets for enter- 


AMPHIBIAN FLOAT 
on side, has wheel for 


” turned 
MAROH, 1945 F Jondin gested by Corl 
i Sassi Ma Mich. 


tainment during those long hours in the 
air on cross-country trips. And there was 
something else behind that, too: a simple 
“homing loop" on an airplane, tuned to a 
commercial-band broadcasting station, can 
be of inestimable value in air navigation 

The enemy knows that. That's why he 
shuts off his broadcasting stations when 
our bombing fleets take off to saturate his 
war industries with explosives. 

‘There were other items of comfort speci- 
fied: rear-view mirrors, so a man wouldn't 
have to twist and turn in his seat to see 
what was behind him as he made a turn 
or a climb; better ventilation, glove com- 
partments, ash trays, sunshades, heaters, 
extra leg room, and plenty of baggage 


room, ‘The owner of a personal-type air- 


10% WANTED ROADABILITY 
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plane can't get full utility out of it unless 
he has space to stow away his fishing 
tackle, golf bag, a picnic hamper, bags, and 
Junior's playthings. 

Homer O. Hacker, of Dayton, Ohio, who 
collected $500 in War Bonds as second- 
prize winner in the professional class, 
wanted built-in hangers for coats and spare 
jackets. And, to simplify the job of tying 
down his aircraft for the night, he included 
a steel roll-up device for the underside of 
the wing that could be attached to a stake 
or other object. 

Several designers, including Harold B. 
Stucky, of South Hutchinson, Kan., winner 
of a $25 War Bond in the nonprofessional 
class, specified a ladder for easy entrance 
to his airplane. Other entrants had their 


A surprise to the 
judges was the rela- 
tively small percent 
oge of contest 
entrants seeking @ 
combined plone and 
This tailless 
model wos design 
by Ray Ring, 
Framingham, Mass. 


auto, 
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WANTED A HELICOPTER 


ladders sliding out of the 
floor or door, and even out 
of the wing. Going the 
whole way on comfort, 
some designs were com- 
plete with built-in beds. 

More than half the non- 
professionals wanted four- 
place planes, while 43 
percent of the professionals 
said that would be the 
amount of seating capacity 
they would require. Several 
designers suggested a front 
seat wide enough for three 
people and a small fold-up 
seat behind it. 

But—and here was a| 
poser for the judges—only [ 
eight percent of the non- 
professionals and six per- 
cent of the professionals 
wanted planes with two 
controls instead of three. 
‘A two-control airplane dis- 
penses with rudder pedals 
by integrating the rudder 
control with the ailerons or 
by carrying a fin so de- 
signed as to overcome the 
normal “yawing” move- 
ment in a turn, 

‘The chances that your 
postwar plane will have a 
wing attached to the bot- 
tom, instead of to the waist 
or the top, of the fuselage 
are pretty good, judging 
by the contest preferences. 
Almost every second one 
of the nonprofessional en- 
trants preferred the low 
wing. Only every fourth 
one of the professionals 
wanted it. If you fly an 
airplane, you know what 
the choice between the low wing and the 
high wing comes down to: largely a per- 
sonal preference. 

In a turn, a high wing blanks out the 
area into which you are turning. A low 
wing blanks out your view of the ground. 
A high wing has “pendular stability.” A 
low wing provides a lot more all-around 
visibility. A high wing supplies clearance 
over such ground objects as bushes. A low 
wing is cleaner and has less “drag” because 
normally it has no struts. 

‘The nonprofessional contestants favoring 
high-wing monoplanes ran to 18 percent, 
while the professionals totaled up to 36 
percent; the mid-wing type enjoyed a vote 
of eight percent among the nonprofession- 
als and 17 percent among the professionals. 
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surprise we 
hopes on rotating-wing 
‘ond 10 percent of the professionals favore 

_desipr and consracion al wi 


Robert W. Huzzar 


the small number of contestants pinning their 

ircraft, Fifteen percent of the nonprofessonals 
This excep- 
entered by Cpl. 
Wilmington, Ohio. It has contra-rotating rotors 


‘Then there was the vote on amphibidns. 
The amphibian is a sort of jack-of-all- 
trades. If a smooth landing surface is 
available on the ground, the amphibian 
can use its wheels. If it-can’t find smooth 
ground, or if the pilot simply chooses to 
use a water surface by preference, it can 
be put down on a lake, a river, or the 
protected blue water of a cove. The pilot 
who likes to operate off water makes an 
interesting discovery when he begins ex- 
ploring the surface of continental United 
States: it is pitted with depressions full 
of water. One pilot using an ordinary sea- 
plane flew all the way across the northern 
tier of states from the Atlantic to the 
Pacific and never lacked a landing place. 

One out of five of the professional entries 
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AN AMPHIBIAN 


The versatile personal plane seen at left in 
drawings by A/S Perry S. Clark, of La Junta, 


., was among the 20 percent of profer- 
sional entries favoring land-and-water craft, 
8 against 16 percent of the "NP" class. I 
serves not only as an amphibian plane but 
also os an open car, closed car, and boat 


and 16 percent of the nonprofessional 
specified an amphibian-type airplane. 
Louis Aron of Hamilton, Ont., entered 
a design with wheels fitted into the 
‘sponsons, or water stabilizers. Mounted 
horizontally when the plane was water- 
borne, they were turned downward for 
land operation. The third prize winner 
in the professional class, AAF Capt. 
Adam J. Stalzenberger, Wright Field, 
Dayton, Ohio, submitted a sleek, two- 
place amphibian with a molded plastic 
hull. He used wing floats as housings 
for wheels. His design won him $300 
in War Bonds. - 

The straight seaplane fared badly. 
It drew support from only five per- 
cent in each class of entry. 

There were other surprises. Not- 
withstanding the considerable publicity 
giyen rotating-wing aircraft in the last 
two years, only 10 percent of the pro- 
fessional and 15 percent of the non- 
professional wanted whirligigs. Of the 
contestants who did submit designs 
with whirling wings, two gave the 
judges pause. Henry G. Howell, of 
Los Angeles, submitted a two-bladed 
“paddle wheel” helicopter intended to 
carry two passengers. Another, also 
for two passengers and fitted with four 
blades operating on countra-rotating 
hubs, was entered by Cpl. Robert W. 
Huzzard, of the Clinton County Army 
Air Field, Wilmington, Ohio. 

The judges frankly had some pre- 
conceived notions of what kind of 
designs would be submitted in the con- 
test. They figured, for instance, that 
the readership of PopUuLAR SCIENCE 
MONTHLY would heavily favor types of 
planes that could be converted to high- 
way use. And they found that they 
were mistaken. 

The vote on “roadability,” as it is 
called, ran even lower than that on 
rotating-wing aircraft. Nevertheless, 
some novel roadable-plane designs 
showed up. H. D. Boggs, of Omaha, 
Neb., for instance, drew up a fuselage 
that ‘could shed its wings and be cra- 
died in an automobile chassis for high- 
way use. For flight, the fuselage was 
lifted from the chassis and fitted with 
wings. A single engine, both for the 
road and for flight, was mounted in 
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road and for flight, was mounted in the 
fuselage. 

Incidentally, but 14 percent of the non- 
professionals and seven percent of the 
professionals wanted folding wings. 

‘The professionals practically ignored 
airplane construction incorporating: plastics 
or plastic-impregnated plywood. Seven 
percent of them liked plastics. But 20 per- 
cent of the nonprofessionals toyed with the 
idea of plastics. 

The choice on aircraft prices in relation 
to speed, carrying capacity, and solidity of 
construction was one of the biggest sur- 
prises of the contest. It was natural to 
assume that the public would want a low- 
priced airplane. A decade ago a Govern- 
ment department, in fact, publicly encour- 
aged manufacturers to produce a 


airplane” for the average family purse in 
the thought that a modest price would 
lead to more widespread private flying by 
putting airplanes within’ the reach of a 
larger proportion of the population. 

But the contestants said most emphati- 
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SROSSTAUCTURAL DESIGN ozs ox eet 
Ses Ty Newent Reel, of edocs, is 


ENTRIES INCLUDED MANY NOVEL CONSTRUCTION IDEAS 


FOLDABLE WINGS of, urerucl de 
readeble model submitted by Herold 


\ FLYING - WING 
§ amphibicn hos 
Moots bullt inte 


cally no. they preferred to buy planes 
priced in the same class as the better auto- 
mobiles. They wanted nothing under $1,000 
if it didn’t pay for a better type of aircraft, 
and they backed up their statement with 
designs that included luxury items. Luxury 
items cost money. 

POPULAR SCIENCE MONTHLY is proud to 
have sponsored the “Plane You'd Like To 
Own" contest. It set a high-water mark in 
surveying the public’s tastes in postwar 
personal-type aircraft. Magazines and 
newspapers throughout the country printed 
news stories about it. Undoubtedly, it will 
contribute to the advanced thinking going 
on in the rooms marked “No Admittance” 
in factories where tomorrow's designs are 
in the making. 

Planes incorporating many of the fea- 
tures in the plane you'd like to own will 
be rolling off the assembly lines pretty soon. 

‘When, at last, you are able to walk into 
a salesroom on “airplane row” and pick out 
a sky runabout, it will show the results of 
this sampling of private-fyer opinion. 


‘Big Mo’ 
This is our mighty Missouri. With 


three other lowa-class battle- 


ships now commissioned she 
will help deliver the knockout 


against the Japs in the Pacific. 


Official U. S. Navy Photos 


BIRD'S-EYE VIEW. Looking down on the 
bow during AA battle practice ax a 40-mm 
"quod" (quadruple onticircraft mount) goes 
into action. The decks of the big bottle 
wagon fairly bristle with these "stingers. 
Air-defonse officers and o lookout, whose 
binoculars are fixed on o hondlebor 
mount, stand on @ platform in foreground 


MUFFLER. For protection from the 
weather, Fire Controlman 3rd Closs James 
f Richeyville, Po., adjusts a gun 
er." This heavy rubber cover fits at 
juncture of 2 Ié-incher and the turret. This 
ounce of prevention helps to keep "Big 
Mo's" Sunday punchers in prime shape for 
the all-out battle against the enemy 


CRASH! Triple blast from the Missouri's No. | turret 
spells death and destruction to the enemy os |6-inchers 
roar simultaneously. Water is churned up by fire from 
the newest addition to Uncle Sam's mighty seapower 


FIRING in o spectacular burst of flaming gases, the center guns of the two forward I6-inch turrets send 
out thelr 2,400-pound shells. The guns in oction are elevated for long range. The powder chorges needed 
to fire these monsters of destruction are contained in bags of purest silk, which burns to the last shred and 
leuted ne smialdoriag ‘sperk that) might preipatie the nest loud Fiteg a slegle  |6leeh gai seamioies Wes 
aquivalent of 300 pairs of silk stockings. The six lG-inchers pictured’ ore twe thirds of the main battery 


FLASH! Five-inch guns of the secondary battery fi 
night and light up the ship with a brilliant glare. 

of these guns rivals even that of their big brothers, the 
owarful 16-inch rifles. Twenty of them are ranged along the 
Missouri's sides in two levels of twin mounts, and the dual- 
purpose guns are effective against air and surface targets 


RUBBER MAT 7 


FLUORESCENT HOME LIGHTING may be made 
available through a small spherical lamp devised by 
Jefferson E. Gates, Jacksonville, Fla. Unlike the 
system used in commercial dnd public establishments, 
it involves no unusual expense of installation, since 
the new lamp is provided with a specially designed 
adapter for attaching to conventional light sockets 
‘and for housing the necessary ballast “and starter 
units. The lamp may be easily disengaged for re- / 
placement without the adapter’s having to be removed ! 
from the socket. As with other fluorescent lights, 
the heating coil must be energized before the bulb 


can be lighted. 


NEW BRAKE CLUTCHES ROAD 
when lowered in front of rear 
wheels, which roll upon it to a 
standstill and drag the apronlike 
pad on the pavement. Designed 
as an emergency brake, this in- 
vention by Arch Robert Jackson, 
Shavertown, Pa., supplements the 
regular brake equipment standard 
on motor cars. It consists of arc- 
shaped leaf springs to which is 
secured a rubber mat, the bottoni 
surface of which is corrugated to 
provide friction on the pavement. 
For use on icy road surfaces in 
winter, calks are provided, extend- 
ing through the rubber. A special 
hand lever beside the driver con- 
trols the raising and lowering of 
the brakes through cables extend- 
ing to transverse bars that hold 
the mats ready in position. 


CIGARETTE- 
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| MAKING 
MACHINE 


HERE ARE THE “MAKINGS” and a ma- 
chine to fashion them into well-tailored 
cigarettes, all contained in one pocket-sized 
unit. ‘The outfit was originated by Maurice 
Alland, of Los Angeles, Calif. It consists of 
a tobacco can containing a humidifier in the 
bottom, while on the inside of the lid is 
secured a clever device for rolling cigarettes 
with almost professional dexterity and neat- 
ness. There is also provision on the can for 
holding a supply of cigarette papers, to- 
gether with fancy tips or tips that can be 
used as snuffers, to say nothing of a pack- 
age of paper matches. All the user needs to 
supply in addition is a minimum of effort, 
plus the habit. 
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PINCER COAT HANGER holds clothing safe- 
ly, and may be made entirely of wood, plastic, 
or other composition. Constructed in two in- 
terlocking parts, so designed that their lever- 
age establishes a firm grip on the supporting 
hook or rod, the hanger is easily disassembled 
for packing. It was invented by Osborne L. 


CALLING ALL INVENTORS! 


There is real need for a new 
high-powered flapjack robot 


PRODUCTION LINE for 
pancakes and fried eggs 
that will turn out from 
15,000 to 20,000 an hour for 
Army and Navy men is an 
idea suggested to Amer- 
ican inventors by Lieut. 
Comdr. C. M. McCay, of 
the Naval Medical Research 
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Horton, of Baltimore, Md. 
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BABY GOES SKIING when there is 
snow on the ground if mother has a 
set of these sleigh-runner attach- 
ments for the carriage. The wheels 
fit into curved casings mounted on 
the runners, and are clamped by an 
easy operation. Adjustment means 
are provided for wheels varying in 
size, tread, and wheelbase. For rough 
or uneven ground, there is a sepa- 
rate runner for each individual wheel 
to obtain greater smoothness of go- 
ing. When the runners are not re- 
quired, they may be attached to the 
underside of the carriage. The inven- 
tion is by Emanuel R. Morando, New 
York City. 
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Institute at Bethesda, Md. 


AN INFLATABLE CHAIR to provide comfort on 
beaches, lawns, shipboard, airplanes, or motor 
vehicles is a device originated by Kenneth 
Graeme Hann, Cyncoed, Wales. The chair form 
is made of suitable fabric or other material, in- 
side of which is arranged a series of rubber 
tubes equipped with one or more valves for either 
lung or pump inflation. Side braces help to pre- 
serve the shape of the chair when it is in use, 
and additional tubes will raise it from the ground 
when a higher seat is desired. Aboard ship, it has 
the extra advantage of its potential value as a 
life preserver. 


ERE is the life cycle of the familiar 
Monarch butterfly, told in a nd 

remarkable series of Kodachromes by Cory- 

don M. Grafton, noted eur photog- 

rapher, of Norwalk, Conn. These are 

cal examples of the results he obtain! 

special techniques of his own dev 


Caterpillar feasting on milkweed leaf. It starts 
to eat when hatched and, at the very peak of its 


well-nourished career, it changed into « chrysalis 
116 


we 
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Monarch butterfly 


egg (highly mogni- 
fied) on unde oa ae 


ide of a milkweed leat 


LIFE CYCLE OF OUR 
Migrating 
Butterfly 


The brilliant Monarch flies 
from the Gulf to Canada as it 


feeds on sprouting weed. 


100.) The Monarch 

rth and south with 

Some butterflies live 
When a t 

o rest, bare tree branches 

The prolific 
a year 


8 several broods 


Showy colors of adult Mon- 
arch are protection against 
its being eaten by the birds, 
for they advertise its un. 
savory flavor. Other, more 
tasty butt take od- 
vantage of this by mimicking 
the coloration of Monarchs 


Monarch caterpillar, when it 
has grown long and plump, 
turns into a chrysolis, the 
pupa stage of a butterfly. 
It hangs itself from o twig 

utton, ond ac. 
quires a green shell spot- 
ted with gold. Later the 
chrysalis becomes somitrans 
parent, ond, finally split 
fing ss the butterfly 


“DE-TEARING” | 


1] Teors drip of an ormamental 
bracket ready for treatment 


removed from dipped article by 
action of high-voltage grid 


ELECTRICITY 
SMOOTHS PAINT 


AINT “tears” are drops that hang from pieces 

that have been coated by dipping. A method for 
“de-tearing” such objects electrostatically has been 
devised by the Harper J. Ransburg Company's elec- 
tric-coating division, Indianapolis, Ind. The coated 
article, with accumulation of excess material at 
drain-off points, is electrically freed from this excess 
after the dipping operation, and then goes into the 
baking oven to acquire a uniform finish. The article Some piece de-teared. Even 
is carried over a high-voltage conducting grid that surface requires no hand work 
exerts strongest force at prominences. 


'thout benefit of the electrostatic field, the cylin- With the current switched on, the same spray, during 
der (ot left center) is sprayed on only one side the some period of time, completely coats cylinder 
. fen . 


6 WATCHES OF 4 HRS. 
MAKE DAY OF 24 eS 9 
(BELLS SOUND Every /2 HR.)' 


x 
MILITARY TIME-~ 
“MIDNIGHT 0 NOON = 
PANOON t MIDNIGHT -==. 
(Q 3.02 = 2MINUTES PAST 3 am) 


R. MIN. 
(1747 = 47 minutes pasts pm) 


TUDY the accompanying clock face, and 

you'll be able to tell time by ships’ bells 
and by the 24-hour military system. First, 
it explains the six watches of Navy time. 
‘The bell, ringing from one to eight times, 
sounds every half hour during each four- 
hour watch. Odd-number strokes always 
mean half-past the hour. In military time, 
also used on teletype air reports and radio 


BULL'S-EYE TRAINING. A 


new 


New York City. 


Instructional 
Sighting Device makes it possible for-the marks- 
manship pupil to aim at a target, then hand the 
rifle to his instructor and be checked for accuracy. 
A movable target is attached to the end of the 
rifle and adjusted to conform to what the pupil 
believes is the correct aim. Then the instructor, 
by aiming the rifle, finds how close the pupil came. 
The device is made by Paige Training Aids, of 


control, the first two digits indicate the 
hour, and the second two digits the minutes; 
0720 is 7:20. Add 12 to am. figures to 
obtain the corresponding p.m. time. Thus, 
1920 is 20 minutes past 19, or 7:20 p.m. The 
black minute spaces just before the hour 
and half hour indicate two-minute periods 
of radio silence, designed to allow weak 
distress signals to be picked up. 


VANCOUVER 


‘ 


The St. Roch frozen in the ice on her 28-month east 
ward voyage. Below, Sgt. Henry A. Larsen, skipper 


LAZING a trail for 
gation across the top of 
North America, the Ca- 
nadian Northwest Mounted 
Police schooner St. Roch 
last summer completed the 
first round trip ever made 


through the Northwest 
Passage. 

Starting at Vancouver, 
B.C., in 1940, the specially 


constructed polar ship made 
the pioneer west-to-east passage to Hall- 
fax, N.S., in 28 months, spending two 
winters locked in the ice. ‘The return trip 
was made in one season—86 days from 
ydney to Vancouver 


Equipped with sails ond o Diese! ousiliory engine, 
the polar police boat has @ top speed of six knots 
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Staff Sergeant Henry A 
Roch 


of the S 


vessels can 


age in si 
ing two 
sheathing 
tralian 


rm 


hir 
and an outside covering of Au 
ironbark to 


the 105-foot polar shi 

Cambridge Bay ond Pasley Bay. 
Goal of explorers for four canturies, 
10 Northwest Pi was firs! nav- 
igated by Roald Amundsen in 1903- 


1906—the expedition on which he 
located the North Mé 


tie Pole. 


Larsen, skipper 
ays that small wooden 
gh the Northwest Pass- 
is own ship has timber- 
is heavier than normal, copper 


resist crunching ice. 
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MEASURES MUZZLE VELOCITY 
OF SHELLS FROM BIG GUNS 


Drawing by B. G STAD 


@ SYSLE COUNTER AND INDICATOR. 
NUMBERS OF 


TIGRYs'To 17108,000 SECOND 


MAGNETIZED 


@é serae s SWITCH. 
ree 


IPTURNS 


SIGNAL ~ 
SHAPING 
AND AMPLIFYING 


CIRCUIT, reese é 
INCOMING CURRENTS ARE 
BROUGHT UPTO «USABLE 
MAGNITUDE. SHAPE OF SIGNAL 15 
CHANGED TO OPERATE SWITCH 


OW fast a shell leaves a gun’s muzzle 

now is determined by superfast chrono- 
graphs at the Aberdeen, Md., proving 
ground. Suitable for testing projectiles from 
weapons of any size, they help to perfect 
guns and ammunition, and to compute firing 
tables used by U. S. gun crews, First mag- 
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‘BE MEASURED. 


netized, the shell is fired through two coils 
suspended a known distance apart. Each 
passage generates an electrical signal. Be- 
tween signals, an electronic device called a 
cycle counter totals the number of electric 
impulses from an oscillator, which delivers 
100,000 a second. 
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From spears to dive bombers, it has always been a 
sity of war. How America is supplying the vast needs of today. 


By HAL BORLAND 


F IT hadn't been for a spring freshet in a 
Utah canyon, the Japs might still be hold- 
ing a strategic Pacific island from which, 
instead, our bombers are now operating. 
‘That freshet leached copper sulphate from 
the stripping dumps of a copper mine, and 
from that sulphate was recove 
vital to the dive bombers that cleared the 
way for our forces. By such margins are 
battles, and even wars, won. 
A strategi copper not only alloys 
our bronze and 
planes; it provides the nerve 
our motors, our automatic 
radar, and other e 
tunatel do not 


prime neces- 


for the bulk of our 
strained our 


n minor sources are im- 


ings from mine dum 
copper; but war nee 
production that ¢ 
ortant 
Copper is the 


only metal ever found 
abundantly in nature in a pure state. Long 
before the white men came, American 
Indians were mining it along the south 
shore of Lake Superior—copper so pure it 
could be hammered into tools and ornaments 
just as it came from the ground. In 1857 a 
pure copper mass of more than 400 tons 
found in those mines, which have now 
en worked more than four centuries. 
Vhat pure copper is left in them, however, 
ound only as a veining of cement. 

ing material in a conglomerate rock. 
To find America’s copper now you must 
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wander all over the map and into mines 
which produce a considerable variety of 
copper ores. Principally, copper comes from 
Arizona, Montana, Michigan, Utah, Nevada, 
and New Mexico, but a dozen other stat 
ranging from Tennessee to South Dakota 
are also producers, As pyrite, malachite, 
cuprite, chalcocite, and azurite, the ore 
comes from shafts a mile deep and from 
man-made canyons open to the sky. From 
these ores the copper is extracted by crush- 
ing, washing, concentrating, smelting, and 
electrolytic action. Silver is copper’s only 
rival as a conductor of electricity. Iron is 
the only metal used more extensively than 
copper. 

The biggest of all copper mines, both in 
area worked and in ore handled, is that of 
the Utah Copper Company, at Bingham 
Canyon, in the Oquirrh Mountains about 30 
miles southwest of Salt Lake City. An open- 
cut mine, it looks like the Yale Bowl grown 
to gigantic proportions—a bowl more than 
a mile and a half across, brink to brink, and 
nearly 2,000 feet deep. 

‘The ore that comes from this mine is, in 
the geologist's words, a monzonite porphyr: 
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Largest in the world is the Bingham 
Conyon open-cut copper mine locar 

30 miles southwest of Salt Lake City. 
In operation since 1904, it has yield- 


ed some six billion pounds of cop; 


ed 
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One of Binghom's 41 caterpillar-mounted electric shov- 


els scoops up @ five-cubic-yard mouthful of loose ore 
preparatory to dumping it into one of the cars in the 
background. Ore is blasted loose 1,500 tons at a crack 
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containing finely disseminated sulphides. 
‘There are also minute quantities of gold, 
silver, and molybdenum in the ore, some 
quantities of which are recovered. Although 
the molybdenum content is scarcely more 
than a trace, so much ore is handled that 
this copper mine is also the second largest 
producer of molybdenum in the world, 
Open-cut mining is essentially a job of 
earth moving. It consists simply of scoop- 
ing away surface soil and debris, breaking 
up the ore beneath, and moving the ore to 
the concentrating plant. At Bingham Can- 
yon the principal mining equipment includes 
such things as 41 caterpillar-mounted power 
shovels, each of which can handle five cubic 
yards at a scoop; 115 miles of electrified 
standard-gauge railroad track that coils 
around the 20-odd benches of the pit; hun- 
dreds of ore cars and dump cars, dozens of 


REFINEMENT BY 


1] Troinload of Montana 


the Anaconda Reduction Works at Anaconda, 


Mont. Like Utah ore, it has low copper content 


is dumped 


to a big convert 
molten. At 1H 


stage it is known as 


FLOTATION, 


big electric locomotives, over 150 miles of 
high-tension power and trolley lines, and a 
fleet of bulldozers. 

Stand on the brink of the pit and you will 
see a scene so huge that the activity of 2,000 
workmen is virtually lost. Look a little 
closer and you will see a shovel at work on 
a bench across the way. Then another, and 
another. You count them and tally up more 
than 30, most of them looking like toys. 
Trains creep around the benches—one, two, 
a dozen, even more trains than shovels; and 
they, too, are almost lost in the immensity 
of the operation. Benches that look like 
seat tiers in the Yale Bowl are 65 feet 
high and 100 feet wide, and each bench has 
its railroad track, its overhead power line, 
its working space for a power shovel. 

Whistles scream, and the echoes bounce 
back and forth within the canyon, The 


SMELTING, AND ELECTROLYSIS 


the low-grade ore is to 
grind it up into small pieces in a gyratory crusher 


50 a8 to break the copper ore loose from the waste rock 


with electrolysi 
copper must be made into anode slabs (at top). 


From anodes, mineral is carried to pure-copper cathodes 


1. ARIZONA 4, NEVADA 
2. UTAH 5. NEW MEXICO 
3. MONTANA 6. MICHIGAN 


us. 


CHILE 
CANADA 
GERMANY 


it vp on 


sifting process, the ore is dumped 4 Dipping into the ore, a huge drum pi 
‘and-chemical solution from ite tides as it turns ond then forces air through 
which copper-rich ore is skimmed off the top the ore, When it is dry, the ore peels off in shoots 


7 These cothodes, representing accumulations — Cast into ingots, copper awaits shipment to war 
of copper 99.97 ure, await plants where it will be foshioned info nerves and 
water bath that will ri sinews for tonks, planes, ships, ond other 


signal means that drillers have driven blast 
holes into the toe of a bench and are about 
to set off their powder charges. There is a 
dull rumble and a dust cloud rises. About 
1,500 tons of ore are loosened with each 
charge set off. The shovels move up and 
the trains move in. Foot by foot, the levels 
are gnawed back. Ton by ton, the ore is 
scooped out and hauled to the concentrating 
plants 18 miles away. Pound by pound, the 
copper comes from the earth. 

‘The stripping dumps are an additional 
source of recovery. Topsoil, waste, and ore 
too low-grade to concentrate are hauled by 
rail to gulches cutting the walls of the 
canyon below and beyond the mine. In these 
dumps, the small fractions of copper sul- 
phides become oxidized into copper sulphate, 
which is water-soluble. Rains filtering 
through the dumps leach out the sulphates 
in the form of copper-sulphate solution. 
‘This run-off is trapped behind catch dams 
and piped to a precipitation plant where the 
solution runs through long vats containing 
shredded detinned cans. There, by a chemi- 
cal replacement process, the copper and the 
shredded iron of the cans change places s0 
that the copper is deposited in the bottom of 
the vats and the iron goes out in solution 
in the water. So simple and efficient is this 
recovery that pipe lines now sprinkle the 
dumps periodically to supplement the rain 
and melting snows and thus keep the leach- 
ing process in constant operation. 

‘The porphyry ores of Bingham Canyon 
show none of the brilliant colors the layman 
usually expects in copper minerals. These 
ores are a light granite gray, with the oc- 
casional glitter of iron pyrites, or “fool's 
gold." For the spectacularly beautiful ores, 
such as azurite and malachite, one turns to 
Arizona, where these blue and green copper 
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ANCIENT 


Objects made of native cop- 
per have been discovered in 
ancient remains that dote 


fieldpies 
back as far as 4700 B.C. 
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This conception by Da Vinci 
of a bronze triple-barreled 

paved the way for 
today's breech-loading guns 


carbonates are relatively plentiful, particu- 
larly around Bisbee. But the bulk of Amer- 
fca’s copper today comes from ores that 
would not especially delight the colorist, 
ores that even the early copper miners 
would have ignored. 

It was native copper, of course, that man 
first used, copper that’ was found either in 
its pure state or in natural alloys. Objects 
made of such copper and alloys have been 
found in Egyptian remains dating as far 
back as 4700 B.C. And a considerable 
variety of both copper and bronze objects 
has been recovered from excavations of 
Mycenaean, Phoenician, Babylonian, and 
Assyrian civilizations of as early as 1800 
B.C. The Egyptians probably obtained their 
copper from the Sinai Peninsula, and the 
early Greeks and Romans got theirs from 
Cyprus, which gave the metal both its name 
and its chemical symbol, 

Here in America the early French ex- 
plorers heard Indian tales of copper deposits 
around the Great Lakes, but no one worked 
those deposits extensively until about 1845. 
Early in the eighteenth century, however, 
copper ore was mined in Connecticut, New 
Jersey, and Pennsylvania, and attempts 
were made to smelt it. The venture had 
little success, but a few shipments of the 
ore were sent to Europe. 

All through colonial years copper was an 
important metal, but not a major metal 
industrially. It was worked primarily by 
coppersmiths, of whom Paul Revere, who 
was also a silversmith, was one of the most 
outstanding. It was he who made the copper 
and brass fittings for the warship Consti- 
tution. At about that time he wrote to a 
friend that “no man but myself in the four 
New England States can melt the copper 
and draw it into spikes,” and that he “could 


Poul Revere and other copper+ 
smiths made copper and brass 
fittings for ships, and rolled 
sheets to cover their hulls 
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into wiring, alloys 


make copper so malleable as to hammer it 
hot.” In 1809 he rolled the plates from 
which a boiler was made for one of Robert 
Fulton’s steamboats. 

But copper did not really come into its 
own until the opening of the Great Lakes 
mines and, not long after, the rise of the 
electrical industry. And it is an interesting 
point that while copper serves electricity 50 
well, electricity provides the best means 
of refining copper. 

‘There are three principal ways of han- 
dling copper ores. The carbonates and 
oxides are first treated in a blast furnace. 
The sulphide ores are roasted, worked in 
@ reverberatory furnace, and finally put 
through a converter resembling a Bessemer. 
Ores with only small fractions of copper are 
crushed, sifted, and concentrated by flota- 
tion, in which oil and water are added to 
the ore, the rock sinks, and the desired ore 
particles are held suspended in the froth 
of oil and water. From the blast furnace 
comes a copper concentrate known as matte. 
From the converter comes blister copper. 
‘And from the flotation process comes a con- 
centrate which is also smelted into blister 
copper. Both the matte and the blister 
copper, however, are refined electrolytically. 

This final step calls for using the blister- 
copper slabs as anodes in tanks of copper 
sulphate solution, Pure copper sheets are 
used as cathodes, and direct-current elec- 
tricity is passed through the solution. Pure 
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copper is transferred electrolytically from 
the anodes to the cathodes, and the im- 
purities in the original slabs collect as 
sludge, from which by-products are re- 
covered. The pure copper deposited on the 
cathodes is then ready to be melted down, 
cast in bars, and formed for its final use. 

Although silver is a better electrical con- 
ductor than copper, its relative rarity and 
its high price remove it from competition. 
It is being used to a limited extent now for 
special purposes—as heavy bus bars, for 
instance—but only on “ion” from’ the 
‘United States Treasury to release copper for 
more critical needs. (P.S.M., July ’44, p. 122.) 
This emergency substitution will not con- 
tinue beyond the duration of the war. 

No one has ever found an adequate sub- 
stitute for copper, and there are no indica- 
tions that one will be found in the near 
future. If one were in sight, even for use 
only in the electrical field, the hard-pressed 
Germans, who have turned to nearly every 
substitute in the book, would be using it. 
But captured German material still shows 
copper, brass, and bronze being used in 
critical places, and no important substitu- 
tions for copper in electrical equipment. 
Germany has met its copper shortage by 
stripping civilian life. For copper remains 
king in its own broad and varied field, par- 
ticularly as the nerve system for the elec- 
trical apparatus which is indispensable in 
‘modern war machines. 
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Take Your Pick at the WORLD'S BIGGEST 


OULD you use a pair of paratroopers’ 
snowshoes? And don’t say “no” too 
quickly, because you may soon have a chance 
to buy them at a throw-away price from 
some store dealing in surplus war goods. 
At first glance, you'd say that their only 
value would be for sportsmen in the far 
north, or boys who want to go snowshoeing 
for fun, When the first batch of snowshoes 
was offered for sale by the Government, 
however, a bright designer of novelty goods 
snapped them up. All he did was to add 
short wooden legs and a glass top to each. 
He then sold them as small cocktail tables. 
It took still more imagination to find a 
use for a lot of officers’ rowelless spurs left 


Surplus war goods to be sold by the 
Government include many things 
you'll be able to use around your 
home, in your work and hobbies 


over from World War I, which turned up 
recently in a warehouse. One manufacturer 
converted some of them into ornaments for 
horsey ash trays. The remainder went to 
the promotion manager of a children’s Wild 
West radio show, who distributed them as 
premiums. But what can be done with 
100,000 hand-grenade aprons, now awaiting 
disposal, or flashlight cases without tops, or 
firing pins for heavy artillery, or wagon 
singletrees and axles? 

Vast quantities of war goods of this 
nature will go on sale shortly. If you put 
your wits to work, you will be able to find 
good use for some of the items in your 
home, in your workshop if you have one, or 


SOME OF THE GOODS THE GOVERNMENT PLANS TO SELL 


Machonical retrigerotion unite Hand tools FOR 
FOR THE HOME ouTDOORS 
Air-conditioning wits ‘Musical instruments Insect screens Aiplones 
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Fire extinguishers Recrection equipment 

Floor coverings ‘Shelving : saetome eota net 
povewisd Leta Deiryment’ supplies Pecks 
Glassware Toblewore = a 
Heating equipment Textiles —— ‘Skis 
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tome von Tas suse Live onimals ‘Snowshoes 
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Lighting fixtures Gaskets ‘Trailers rollers 
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BARGAIN COUNTER 


in connection with your sports or hobbies. 

To take a single item, the familiar mos- 
quito bar may be put to many uses. The 
Office of Surplus Property, Treasury De- 
partment Procurement Division, which is 
in charge of the disposal of most of the 
consumers’ goods in which the average man 
or woman is interested, has addressed a 
letter to the buyers of department and 
sporting-goods stores in which it is pointed 
out that these nets, which are 30 inches 
wide, 74 long, and 39 high, and are available 
in considerable numbers, may be used in 
civilian life for converting a cot or glider on 
the back porch into a sleeping room, for 
covering a baby bed or carriage in the yard, 
and for making an outdoor playhouse for 
small children, They will protect Boy Scouts 
from insects on (Continued on page 207) 


INSECTICIDE BOMB should prove a boon 


to housewives and also around the farm 
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ASSAULT BOATS 


ash Prize Contest 


$200 for the 
best letters on 


“HOW I'LL USE 
SURPLUS WAR GOODS” 


F ALL the surplus war material 
which is now becoming available 
for civilian use, what would you most 
like to own? How would you use it? 
For letters from readers suggesting 
the most ingenious and valuable ideas, 
Porutar Scievce MontHLy will make 
the following awards: 


FIRST PRIZE econo $100 
SECOND PRIZE .......... 50 
THIRD PRIZE 25 
FIVE PRIZES, $ EACH ..._25 

TOTAL $200 


Put your wits to work and write # 
letter of not more than 250 words tell- 
ing what it is you want and why you 
want it. In case of a tie, both con- 
testants will be awarded the prize tied 
for. Address the Postwar Idea Contest 
Editor, Porviar Scuence Monruuy, 353 
Fourth Avenue, New York 10, N. Y., 
and mail it on or before March 31, 1945. 


CHAIN SAWS.Outdoorsmen 


will find « choice of equipment for both work end play 


open. Their tanks 


By GOLD V. SANDERS 


Photogrophs by WILLIAM W. MORRIS 
Drawings by STEWART ROUSE 


HEN MacArthur's invading infantry- 

men broke away from the Lingayen 
‘eachheads into the valleys of central Luzon, 
they started a new and decisive phase of the 
land war in the Pacific. Now, at last, we 
had the Japs in the open where we could 
get at them with the weight and power of 
our superior armor and guns. We knew what 
the result would be, from a cold-blooded 
comparison of their weapons With ours. We 
have captured Japanese war equipment of 
all kinds; our ordnance experts have studied 
it and found it second-rate, or worse. 

The Japs are the world’s most brazen 
copycats. Nobody knows this better than 
our specialists whose duty it is to examine 
and test their weapons of war. These ex- 
perts will also tell you that the Japs are 
not even good at copying. However assidu- 
ously they attempt to duplicate a good 
weapon of another power, they never suc- 
ceed in equaling it in quality and perform- 
ance. In outward appearance their version 
may look like an exact copy of the original, 
but closer examination reveals crude work- 
manship and a low stand- 
ard of dimension toler- 
ances. Actual testing 
shows up the defects to 
be expected from such 
workmanship and engi- 
neering. 

So we know now that 
our guns outperform and 
outrange theirs by a wide 
margin in every category, 
from shoulder rifles to the 
biggest field guns. We 
know that our tanks out- 
class theirs to such an 
extent that there is hard- 
ly a basis for comparison. 
All our machinery of war 
is more reliable because it 
is well made to close tol- 
erances. Our ammunition 
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‘weapons 
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‘weapons 
creates 
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The Nips are doomed when they meet us in the 


of poor quality. Best original 
Jop designs are in mortars. 
Even when the Nips imitate 
powers, they do a bad job, 
‘owing to low standards of 
manufacture. 

lack of stondardization of 


confusion ond com- 
plicates the supply problem. 


and guns can’t match ours. 


is more powerful, more uniform, and more 
accurate. 

All of this will be spelled out in piled-up 
Jap bodies and smashed equipment when 
the final battles of World War II are 
fought on the expansive terrain of China— 
az they will be, according to our military 
experts. Up to now, our all-around superi- 
ority in weapons has not been fully dem- 
onstrated because the Japs have called all 
the shots. The Japs started the war, and 
in the first stages they determined where 
it would be fought—in the jungles. For 
such warfare they were comparatively well 
armed. Their shorter-ranged rifles and 
guns, their many mortars and howitzers 
were well adapted to this type of in-fight- 
ing. They have given us a lot of pun- 
ishment in the clinches, but now we have 
learned how to beat them even at their 
own game. Now we are forcing the fight. 
We are driving them slowly but surely 
out of the terrain they chose. In the final 
rounds they will have to trade punches 
with us in the center of the ring. 

With what can they stop our mighty 
tanks when that time comes? Their big- 
gest tank gun is a feeble 57-mm. affair of 
relatively short range and low hitting pow- 
er. It is carried by their so-called medium 
tank, which looks like a 
relic from World War I. 
Its armor is less than 
half as thick as that of 
our light and medium 
tanks. Such armor and 
such guns will be faced 
by our high-velocity 
7's, 90's, 105’s and 
such, Our Sherman 
tanks, with their 75-mm. 
guns, smashed their 
tanks to pieces on Sai- 
pan and Peleliu—a small 
sample of what will hap- 
pen if the Japs “try to 
meet us in a major tank 
battle. 

Up to now, the Japs 
have not shown up with 
bazookas, though this is 
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ORIGINAL DESIGNS ARE FEW...AND INFERIO! 


90-MM. MORTAR hes two hydroulic ANTITANK GUN. Tho Jop idea of whot it thes to 
recoil cylinders that let the barrel drop 

back about six inches when it is fired. In eapon (on stool) 
later models, this idea has been abandoned ore almost as large as the barrel of the 47-mm. Nip gun 


COPY OF U.S. BROWNING. Our .50 coliber sich: machine gun, shown at left, wos the 
pattern for this Jap weapon, which is used in navol planes. The Jap copy is one of the best of the 
guns we have captured. Nip noval weapons and ammunition are generally better than army counterparts 


oe 


BRITISH LEWIS GUN, top 
bought @ few Lewises in the 30's, 


in shown beside 


a weapon which ought to be easily dupli- With what will the Japs counter our 
cated. It is considered likely that they will field artillery—the big guns that punched 
shortly be equipped with rocket launchers holes in the Siegfried line? They have 
of this type, for they have already copied fieJdpieces in almost every category, but 
the explosive war head used by us and inferior ones. Their biggest is a 240-mm. 
by the Germans. They are using it on their howitzer, which has a maximum range of 
rifle grenades and ciuster bombs dropped 11,000 yards. How will it stand up against 
from planes. But the bazooka is also a our 240-mm. howitzer with a maximum 
short-range weapon, and they may find it range of 25,000 yards? Our 240 is an ex- 
hard to get close enough to use it against tremely mobile big gun and can be moved 
our tanks. ‘on only two vehicles at 30 miles an hour 


ITALIAN BREDA 13.2-mm. mochi 


ot right is the copy. The Nips us 
@ ground gun and also for ant 
work, often in a dual mount. Ordnance 
men’ find it inferior to our Browning 
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FROM THE NAZIS the Japs copied o rifle 
grenade (bottom), including the "Munroe effect” 
fank-busting hollow charge (P.S.M., Feb, '45, p, 65) 


and emplaced in a half hour or so. The 
Jap howitzer is broken up into ten vehicle 
loads for moving. 

‘The longest-range gun the Japs have is 
their 150-mm., which throws its 89-pound 
projectile 22,000 yards. With this they will 
have to counter our 155-mm. Long Tom 
with a range of 25,000 or more, and our 
eight-inch gun with its terrific range of 
35,000 yards. From here on down to the 
smallest-caliber fieldpieces, the story is 
much the same. 

‘The best Japanese antiaircraft gun is a 


GERMAN LUGER pistol reappecrs as the Jop 
Nombu. The resemblance is chiefly external. Nombu 
(top) is not @ good gun; its ammunition is worse 


dual-purpose 120-mm., which they use 
against both planes and tanks. It is com- 
parable to our 120, but its maximum ceil- 
ing is 35,000 feet against our 60,000, and 
its horizontal range 21,000 yards as against 
our 27,000. Ours can shoot up to 22 rounds 
per minute, theirs 12. Their gun has a 
mechanical director to compute firing data; 
ours hag a marvelous electronic control 
(P.S.M., Sept. '44, p. 115). 

Close study of Japanese war weapons on 
the whole shows clearly that they counted 
upon and prepared for a war at very close 


THEY EVEN COPIED A U.S. GUN OF CIVIL WAR VINTAGE 
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MORTAR SHELL. At 
top ore the thi 
of the projecti 
in the Jap copy of the 
Americon Parrott gun 
of the 1860's. At left, 
it is compared with a 
real Porrott-gun shell, 
relic of the Civil Wor 


JAP RIFLED MORTAR at right is more ac- 
curate than other mortars because of its rifled 
ore. As 
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INFLEXIBILITY AND LACK OF STA IZATION MAKE 


RIFLES ore supplied to Jap troops in two 
(about .25 caliber) at top, ond the ne 


caliber), Older gun was long for bayor 


range. They went in for mortars of wide 
variety, and these have been murderous 
weapons in the kind of war they have been 
making all through the Pacific island: 
The graves of many American Marines 
and soldiers bear testimony to that. 

So great has been the Japanese pre- 
occupation with mortars that they have 
actually shown some inventiveness in this 
field. They have at least nine varieties of 
trench mortars. The wicked little mis- 
named “knee mortar” was their own crea- 
tion. Extremely light and simple, it throws 
a considerable load of death and destruc- 
tion over the treetops at close range. Their 
largest mortar, the 90-mm. (3.5-inch) was 
the first produced with a recoil mechanism 
to steady it. In one mortar, the Japs de- 
vised a crude but effective method of con- 
trolling the range. This one has a slot near 
the base of the tube, which is opened and 
closed by varying degrees to permit escape 
of pressure. In still another, the Japs are 
making use of an American Civil War in- 
vention, the Parrott gun. This mortar is 
rifled. Its projectile has a copper band 
near the base which is expanded by the 
propelling charge so that it follows the 
rifling and thus obtains greater accuracy 
than is possible with a smoothbore. 

Granting that the captured Japanese 
equipment is not the best they have now, 
or will have to use against us in the bat- 
tles to come, what chance do they have to 
catch up with us in the armament race? 
A very slim one indeed, according to our 
intelligence reports. We know pretty well 
what they are doing, or trying to do, in 
this respect. Their greatly inferior pro- 
ductive capacity prevents their retooling 
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CARTRIDGES for &5 (top) ond 7.7- 
mm. rifles. Since guns of both sizes may 
be found in o single company, the supply 
problem is a headach 7.7's mule 
voloci 2,300 feet per second, com- 
pared 00 for U.S. service rifles 


to turn out complicated machines of war, 
even when they have in their possession 
complete models from which to copy. It 
takes more time than they will be granted. 
Instead of catching up, they are falling 
farther behind all the time. 


In their four months of fighting with 


Russian forces in Manchuria, back in 1939, 
the Japs found out that their artillery was 
woefully deficient and that their tanks were 
virtually useless. Since that time they have 
been hurrying desperately to make im- 
provements. We know how well they have 
succeeded, and our ordnance experts say 
they have nothing we should fear. We are 
improving our weapons, too, and with a 
productive capacity 30 times as great as 
that of Japan, we are constantly widen- 
ing the margin of our superiority. 
war to the death, the imitator is bound to 
lose, for he will never have a chance to 
copy the last great weapon that strikes 
him down. 


Ina 


How difficult it is for the Japs to pro- 


duce a new weapon in large numbers is 
shown in the typical case of their service 
rifles. 
tuting a larger-caliber gun, the 7.7-mm. 
for the old standard shoulder gun of 6.5- 
mm. caliber, that 
At this late date, their soldiers are still 
partly equipped with one and partly with 
the other. 
fantry have been found using both sizes 
of rifles and a consequent mixture of am- 
munition. On top of this confusion, they 
have three different types of cartridges in 
the 7.7-mm. size, which are only partly 
interchangeable among the larger rifle and 
various machine (Continued on page 207) 


Since 1939 they have been substi- 


a .30 caliber for a .25. 


Even single companies of in- 


POPULAR SCIENCE 


LIGHT MACHINE GUNS, too, ore made by 


the Japs in two calibers, 6.5 and 7.7-mm. The gun ot 
7. 


HEAVY MACHINE GUN of 7.7mm. (about 30 
caliber) is a modified version of the Hotchkiss 
developed by France. Shoots 200 to 450 rounds a min- 
ute with muzzle velocity of 2,400 feet per second. It 
can_use only semirimmed cartridges made specially for 
it, This cockeyed arrangement is explained by poor 
thinking at the start, plus inability to change later 
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COMPLETE SHAVING NEEDS have been 
included by Worthington Fifth Avenue, of 
pocket case. 


‘New York, in a 2%" by 3%" 


CIGARETTE ROLLING has again become a 
popular (sometimes not so popular) pastime 
with smokers. Here is an entirely new auto- 
matic roller that fits the vest pocket and 
makes a tight cigarette. 
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What’s New in 
Modern Living 


SOYBEAN SHOE PATCHES for resol- 
ing footwear at home are spread on 
worn spots on soles and pressed in 
with an iron. The material comes in 
the form of dough. It is manufactured 
by Elliot E. Simpson Co., of New York, 


PLASTIC-COVERED HEELS for wom- 
en’s shoes are available in dull or 
glossy finish and in a variety of colors. 
‘These nonscuff heels, made by Pereles 
Bros., Inc., of Milwaukee, have wood 
cores that take leather lifts. 


1 Open the cylinder and fill it with to- 

bacco; then close it and turn the knob 
several times before inserting a paper. Re- 
volving forks in the gadget equalize the to- 
bacco to help in rolling. 
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DOLL MUFFS are one of the 
latest novelties. The one shown 
below has a doll's head and 
body, and the muff part forms 
the skirt. It was displayed at 
the recent New York exhibi- 


tion given by the Toy Manu- 
facturers of the U.S.A. 


MATCHES AS WELL AS CIGARETTES have space in 
this newly designed cigarette box of transparent 
plastic of the type made famous in bomber noses. 
‘They are made by Vargish & Company, of New York. 


OIL IS REMOVED 
from skin or metal by 
an absorbent made by 
the Waverly Petrole- 
um Products Com- 
pany, of Philadelphia, 
‘and contained in a pad, 
as shown at the left. 


A DISPENSER is com- 
bined with a bottle 
stopper manufactured 
by Hollywood Home 
Accessories, Inc., of 
Los Angeles, for car- 
bonated beverages. a 


2 Next, lift the lid slightly, insert the 3 Complete turning the knob, open the 

edge of a paper, and roll the paper part cylinder, and you have a well-packed, 
way into the cylinder. A special gummed- professionally rolled cigarette. ‘The device is 
edge paper is used, and the gum is mois- the invention of and is marketed by John A. 
tened just before it enters the chamber. Kappeler, of Dayton, Ohio. 
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Things 
Boil Over 
at the 


10 MATTER how busy a day 
he has ahead, Gus Wilson 
tries to start it slowly. He 

takes his time eating a he-man 
breakfast, and when he gets to 
his Model Garage shop he begins 
operations by doing some easy job 
before he tackles a hard one. 
“It's common sense,” he says 
when we kid him, “If you want 
an automobile engine to work 
right and last a long time, you 
don't drive it hard before it gets 
warmed up. It's the same way 
with human machinery. If you 
start easy in the morning, it'll do 
more work for you before night— 
been my experience, any- 


Barnstable picked to put up a 
squawk about the statement Joe 
Clark had mailed him, Gus didn’t 
get a chance to start slowly. 
‘When he got down to the shop he 
found Doc Marvin waiting with a 
job he wanted done quickly be- 
cause he had to get out in the 
country to attend a sick kid. It 
was a bothersome, dirty, hard-to- 
get-at job, and when Doc drove 
away Gus's normally good temper 
was wearing thin at the edges. 

Then Silas came in, looking 
even more like a bantam rooster 
than usual. He's our town's most 
notorious skinflint—a dried-up lit- 
tle ex-farmer who sold off his 
rocky acres for suburban building 
lots during a boom 20 years or 
80 ago. 

Silas smacked the bill down on 
Gus’s workbench. “I won't pay 
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it!” he snarled. “It’s rob- 
bery! Jes’ because a 
body’s been foresighted 
enough to lay by a few dollars ain't any 
reason he should be cheated right and left. 
You've got to shade that bill down, Gus 
Wilson, or I'll never give your shop an- 
other job!” 

If Gus had been in his usual good humor, 
he would have grinned tolerantly at the old 
crab, kidded him a little, and soon made him 
admit there wasn’t anything wrong with the 
bill, But he wasn't in his usual good humor, 
and his temper slipped the leash. 

“I'm sick and tired of hearing you yap 
about every bill Joe Clark sends you!” he 
snapped. “If you never come in here again 
it'll be soon enough to suit me!” 

For a moment old Silas thought Gus was 
fooling. When he saw that he wasn’t he 
started to say something, thought better of 
it, snatched the bill up off the workbench, 
and stalked out with his skinny little back 
as stiff as a ramrod. 

Gus watched him go, and he began to feel 
sorry. He hesitated a moment, and then 
started for the door. But before he got to it, 
an engine took off outside, and Silas's sedan 
shot out of the drive and headed up the 
highway. Gus stared after him. 

“Now," he asked himself, “what the 
dickens made me boil over? That's what 
comes of breaking my rule to start slow and 
easy in the morning. Well, it’s nothing to 
worry about—he'll be back in a week or so, 
ornery as eve! 

But weeks added up to a month and more 
before Gus saw Silas again. Then it wasn’t 
in the Model Garage, but downtown as he 
was going into the Park House for the week- 
ly Kiwanis luncheon. He noticed steam 
clouding out of the radiator of Silas’s sedan, 
which was parked at the curb, and 
then saw Silas hurrying across the 
sidewalk with a pail of water and 
an anxious look. 

Gus walked over. “Hello, Silas, 
he said cheerfully. “Want a hand? 

Silas looked at him as if he'd 
never seen him before. Then he 
poured the water into the radiator, 
replaced the cap, tossed the pail 
into the back of his sedan, climbed 
stiffly into the driver's seat, 
slammed the door after him, and 
drove away. 

Gus'’s face turned red. Policeman 
Jim Devine, who had been watch- 
ing, grinned widely. “The old 
rooster’s sure got his ax out for 
you, Gus,” he said. “He's telling 
everyone you overcharged him and 
then insulted him when he kicked, 
and that he's off you for life. Of 
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course, nobody pays any 
attention to him, but—” 

Gus grunted and went 
into the Park House. He didn’t enjoy his 
lunch that day. 


NE afternoon a couple of weeks later, 

Joe Clark came into the shop looking 
Brindley’s on the 
” he told Gus. “Says he can’t find out 
the matter with a job he has in his 
place, but he knows you can, and he wants 
to bring it over. The nerve of him! What'll 
I say—that you're too busy?” 

Brindley is a young chap with a medical 
discharge from the Marines. He has opened 
a neighborhood garage on the other side of 
town from Gus and Joe's place. 

“Tell him to bring it along, of course,” 
Gus replied. “I'm busy—but not so busy I 
can't take time to give a hand to a kid who's 
trying to get started.” 

“Now, look here, Gus,” Joe said earnestly. 
“There's a limit to good nature! I haven't 
kicked—much—about you telling a lot of 
fellows how to do jobs they ought to bring 
tous. But when it comes to helping an out- 
and-out competitor—" 

Gus grinned. “We're turning down work 
every day because we can’t handle it. And 
as for helping young Brindley—well, it 
seems to me that he was helping ws when he 
got himself shot up on Guadalcanal.” 

Joe went back to the office growling, but 
half an hour later Brindley drove in a sedan 
that Gus recognized at once as Silas Barn- 
stable’s. Its radiator was steaming. 

Brindley was embarrassed. “I'll bet you 
think I've got a nerve, Mr. Wilson,” he said, 
“and I guess I have. But you're the top man 
on car troubles around here, and I thought 
maybe you'd help me out. I told the man 


Silos hurried across with @ pail of water and on anxious look 
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who owns this car that I could fix it, and 
now I can’t even find out what's the matter 
with it!” 

“We all get ‘em that way once in a while, 
Gus said. “The radiator’s boiling—-no doubt 
about that, anyway. Suppose you tell me 
what you've done.” 

“Sure,” Brindley said. There was relief 
in his voice, but an undertone of embarrass- 
ment, too. “There was quite a lot of work 
done ‘before the owner brought the car to 
me. When the boiling started, he took the 
bus to a big shop down in the city. They 
checked the spark and valve timing. When 
they couldn't find anything wrong there, 
they thought that maybe the overheating 
was being caused by too lean a mixture, 80 
they had their carburetor expert check the 
intermediate and high-speed jets. They were 
all right, too, so they sent the radiator to a 
radiator specialist to have it boiled, and 
then they pressure-cleaned the entire cool- 
ing system with live steam to get rid of all 
the inside scale. They charged a good high 
price for the job, and when the radiator be- 
gan to boil again a couple of days later, the 
‘owner really popped off. 

“Someone told him about my place, and 
he brought the car in. When I took the en- 
gine head off and found several of the valves 
burned, I figured they were causing the 
overheating and that regrinding would cure 
it. But after the valve job, the radiator was 
boiling as bad as ever.” 

“O.K.," Gus said. “T'll have a look.” He 
got in and started the engine. “What clear- 
ance did you give the valves? 

Brindley snapped his fingers. “I am 
dumb,” he said. “I clean forgot to tell you 
that two of the valves were burned so badly 
T had to replace them.” 

Gus switched off the engine. “You did?” 
he said. “How about the spark plugs?” 

“Pretty well burned,” Brindley said. 

Gus got out of the car and called: “Stan! 
Get me the vacuum gauge!” 

‘When the grease monkey brought the 
gauge, Gus attached it to the intake mani- 
fold at the windshield-wiper connection, 
started the engine, and let it idle. He saw 
the gauge read 16”. “Not very high,” he 
commented. ‘Take the muffler off, Stan. 

Gus got back into Silas’s car after Stan 
had finished. This time the engine took off 
with a roar. He throttled it down to idling 
speed, got out, and looked at the vacuum 
gauge, which now showed 20”. 

“T thought so,” Gus said. “Switch her off, 
will you, Brindley? Your troubles are over 
—or they will be when you install a new 
muffler and collect your bill. 

Brindley showed astonishment. “What 
you say is good enough for me, of course— 
but I don’t get it. What's the muffler got to 
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do with the radiator boiling—and how can 
you tell, without even lifting the hood, what 
caused the trouble ?’ 

Gus grinned. “Oh, it's just a matter of 
adding one thing to another and getting a 
sensible answer. That's where experience 
comes in—and experience is something a 
mechanic picks up as he goes along. 

“To start with, every car cooling system 
is designed to handle just about so much 
heat, and not much more. When the engine 
generates more heat than the system can 
dissipate, the radiator boils. 

“I knew from what you told me about the 
work that had been done before the car was 
brought to you that the radiator couldn't be 
clogged and that the timing hadn't gone 
haywire. When you told me that the valves 
were burned so badly you had to replace two 
of them and that the spark plugs were burn- 
ed, I knew that the extreme heat from burn- 
ing gases around the valve and valve ports 
wasn't being carried away quickly enough. 
‘The most likely cause of that is back pres- 
sure in the exhaust system caused by a re- 
striction in the muffler. When the gauge 
registered 16” of vacuum with the muffler on 
and 20” with it off, it showed that the muf- 
fler caused the overheating. Let's look.” 

Gus got the muffler and opened it. It was 
almost full of scale and corrosion. “There,” 
he said. “Put on a new muffler, and you 
won't have any more trouble.” 

“Say, that’s remarkable,” Brindley ex- 
claimed. “Well, now—what do I owe?” 

Gus laughed. “Forget it. Some day you'll 
give me a lift.” 

The ex-Marine hesitated; then he said: 
“There's something I ought to tell you. The 
man who brought this car to me was a cus- 
tomer of your's.” 

Gus laughed again. “I never forget a 
car,” he said. “Do me a favor—don't tell the 
old grouch I had anything to do with it.” 


‘WO weeks later Gus looked up from his 

workbench and saw Silas Barnstable 
standing beside him. “Well,” he asked un- 
cordially, “what do you want?” 

“Want to pay my bill,” Silas told him, 
fishing it and a check out of his pocket. 

“You're in the wrong department,” Gus 
retorted. “Go see Joe Clark. 

“No reason to snap a feller’s head off!” 
Silas complained. “Look here, Gus—I got it 
out of that young Brindley that you fixed 
my car up when nobody else could. Let's 
forget and forgive.” 

“Oh, all right—all right,” Gus said. 

Silas appeared relieved. Then he got a 
worried look. “That don't mean that I'm 
goin’ to put up with any overcharges. Jes’ 
because a man’s laid by—” 

“Scram!” Gus grunted. “I'm busy!” 
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—IDPEAS FOR IKE CAR OWNER 


TIRE THEFT is made extremely difficult if a vise (protecting the threads if you have 
you make use of the simple procedure out- bolts), and file off the corners as in Fig. 1. 
lined in the photos and drawings above. In The job can also be done on a grinding 
principle, the method consists of rounding wheel. Test the nut or bolt to make sure 
one tire-retaining nut or bolt so that it can- that the wrench won't hold; then drill a 
not be turned by a lug wrench without a 3/16” hole through it, as in Fig. 2. A similar 
special key. The idea is adaptable either to hole, Fig. 3, should be drilled through the 
the nuts or the bolts variously used with lug wrench, located about 14” back from the 
pressed-steel wheels. edge. For the key, use a 20-d. nail with a 

Remove one nut or bolt from each wheel, right-angle bend about %" from the end 
‘as in the photo at the left; since only one is (Fig. 4). The photo at the right shows how 
taken from each wheel, it isn't necessary to the key is held in changing a tire safe- 
Jack up the car, Secure each nut or bolt in guarded this way.—C. P. FITZPATRICK, 


TESTING THE BATTERY can be done in an instant 
with the handy dashboard meter shown in Fig. 1. It 
consists of a storage-battery tester, a push button, and 
a block of wood that serves as a mount. When in doubt 
about your battery, it’s necessary only to press the but- 
ton and note where the meter hand stops to tell whether 
the battery is dangerously low or sufficiently charged. 

‘The tester should be the inexpensive voltmeter type, 
calibrated in zones to indicate degree of charge. With 
an expansive bit or chisel and gouge, hollow out the 
back of the 1” mounting block to receive the tester, as J 
in Fig. 2. Determine which of its terminals should be 
connected to the ungrounded side of the battery, and 
install a push button in series with this side. Run a 
well-insulated wire from the button to the end of the 
battery cable that is connected to the starter switch. 
‘The other terminal on the tester should be grounded 
through the mounting bracket to the dash. Figure 3 
shows this metal bracket, which also serves to hold 
the tester in its recess. A piece of cardboard will in- 
sulate the meter case from the bracket. 

Take readings after the car has been idle for a time; 
you may not get ac- 
curate results after 
the generator has 
been charging the 
battery or after a 
heavy ‘starting drain. 
To verify calibration 
of the meter, note the ro shrteny 
reading when the bat- | suranne CABLE 
tery has been fully oer (eyed 
charged, and use that 
as a subsequent refer- 
ence point—W. E. B. 
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NNOYING though it may be when your 
engine develops a click, rattle, thump, 
‘squeak, or pounding that you haven't heard 
before, such noises serve two valuable 
purposes. They act as danger signals, and 
they also serve as clues by which you can 
determine where the trouble lies. Once you 
have tracked down the sound to its source, 
it is usually easy to decide what, if any- 
thing, you ought to do about it. Some 
noises—once you know what causes them- 
can safely be ignored. 
Any knock is first of all a warning—a 


ENGINE NOISES 


Does Your Engine Purr. . . 


warning that some part of your engine 
isn't functioning as it should. It usually 
comes in plenty of time for you to make 
the necessary repair before serious damage 
is done. And for the wartime driver, faced 
among other things with a shortage of major 
replacement parts, this is a blessing. 

All drivers are familiar, of course, with 
the fuel knock—seemingly always present 
nowadays when all our high-quality gaso- 
line is going to the armed forces. Provided 
ignition timing is correct and the engine 
isn't loaded with carbon, this knock simply 
means that the engine wasn't designed for 
the poor gas it is forced to burn. 

But those raps, slaps, thumps, metallic 
knocks, clicks, throbs, roars, whines, hums, 
and squeals—they can mean something en- 
tirely different, and they frequently do. You 
will find it well worth your while to learn 
what each means, if only to know which can 
be safely ignored and which can’t. 

‘An illustrated table of eight of the most 


Shorting out each cylinder in turn will often 
locate the o in which the cause of a knock 
This eliminates much unnecessary work in 
wnting for a faulty port. Short the spark plug 
with @ screwdriver that has an insulated handle 


Worped valves or broken springs like those 
2 hori the photo cause rapid clicking. The 
noise con be lessened by the shor test. New 
parts should be installed for the defective ones 


ine having broken piston rings 
can cause trouble, The ruined piston shown 
below wos chewed up by foulty rings. Sharp clicks 
at all engine speeds licate a broken ring. The 

not decreased by shorting the spark plug 


AND WHAT THEY MEAN 


or Does It Knock, Thump, Pound, and Chirp? 


important of these noises is given in the 
chart below along with their causes and 
cures, You must remember, though, that 
noises in an engine are at best difficult to 
describe, and many are so nearly alike that 
you may find it hard to distinguish between 
‘them. With practice you should be able to 
tell most of them apart and learn to locate 
the underlying trouble by considering three 


factors: the kind of noise, when it occurs, 
and what effect shorting out spark plugs has. 
‘This will prove a great help in determining 
whether to look for it on the spot or whether 
you can postpone the search until a con- 
venient time. 

A simple trick is used by expert mechanics 
to locate a knock. They hold a screwdriver 
or other rod of iron or steel to various parts 
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of the engine and listen at the other end to 
locate the point at which the noise sounds 
loudest. This may not be easy at first, but 
with a little practice the trick should prove 
valuable, Try holding your thumb on the 
rod at one end. Place your ear close to the 
thumb and touch the engine here and there 
with the other end of the rod. 

If the noise originates in one cylinder, it 
can often be located by a process of short- 
ing it out. In this test use a screwdriver 
with a wood or insulated handle and simply 
short out one spark plug after another until 
the noise disappears during the shorting. 
‘The cylinder in which the trouble is occur- 
ring can thus be determined, and the loose 
wrist pin, slapping piston, faulty connecting- 
rod bearing, or defective valve can then be 
ferreted out without taking down more of 
the engine than is necessary. 

A loose or worn big-end bearing on a 
connecting rod can be located in this way. 
It also often makes itself known to the ex- 
perienced mechanic by its metallic knock 
when the engine is idling or slowing down— 
a noise that disappears when the engine is 
under a light load. One test is to accelerate 
the engine and then to close the throttle 
suddenly, at which time the knock should be 
very pronounced. Examine the bearing, and 
if it is worn or loose, the most practical treat- 
ment is to replace it with a new one, 

‘The identifying noise of a loose wrist pin 
is a sharp rap, also occurring at idling 
speed. Such a pin is also best replaced by 
a new one. If the old pin is broken, the 
noise will be very loud and very metallic. 
Such a pin is dangerous as it may break the 
piston and cause serious damage to the 
engine. Even if the noise can't be shorted 
out entirely, shorting will soften the sound. 

‘A piston that has become loose in the 
cylinder slaps against the walls with a flat, 
slapping sound heard when accelerating and 
when under load. It is less apparent when 
the engine becomes hot. The noise dis- 
appears when the correct cylinder is shorted 
out. The remedy is to remove the faulty 
piston, rebore the cylinder, and install an 
oversize piston. Broken rings cause a sharp 
click at all speeds and can’t be shorted out. 
‘They should be replaced before they do any 
damage. 

Loose main bearings are indicated by a 
deep, heavy, dull thump, increased on ac- 

. celeration and under a heavy load. How- 
ever, loose bearing shells in the crankcase 
cause a knock so similar to a main-bearing 
knock that it is almost impossible to dis- 
tinguish between them without tearing down 
the engine for inspection. If a main bearing 
is at fault, it is best to replace all the main 
bearings while the engine is torn down; but 
only the bearing shell that is loose needs 
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to be replaced. A loose shell can rarely be 
made to fit correctly again. Too much end 
play in the crankshaft causes an inter- 
mittent, heavy thump. It disappears under 
even a slight load. The end play should be 
taken up by the means provided in the 
design of your particular engine. 

Replace loose camshaft bearings, but check 
first for broken or sheared dowel pins and 
replace them as well as the faulty bearings. 
Inspect the gear if end play is indicated, for 
it may not be tight enough on the shaft and 
pressing it on tighter may eliminate the 
difficulty. If a worn thrust plate causes end 
play, it should be replaced by a new one, as 
should a gear that has a chipped or broken 
tooth. 

Valve noises range from light taps and 
slaps to squeaks and knocks, and as a rule 
they do not indicate trouble that might lead 
to a major breakdown. The most common 
are those caused by improperly adjusted 
push rods where excessive clearance results 
in tapping. It is simple to readjust them to 
the manufacturer's specifications unless the 
adjustment units have become worn, in 
which case new adjustment units should be 
installed. You can short out or reduce noises 
caused by incorrect tappet adjustment. 

It may be necessary to put in a new push- 
rod assembly if wear in the push-rod guides 
cause side slap. If the assembly is loose on 
the block, indicated by a rattle, a general 
tightening of all nuts is sufficient. New 
valves and guides are required when valve 
stems are loose in the guides. If valves stick, 
the engine should be cranked over slowly 
with the valve cover off so you can see 
whether all the valves come to a normal 
closed position. Any that do not will prob- 
ably be warped or have a broken spring. 
Defective units should be replaced. Broken 
valve springs cannot be shorted out com- 
pletely, but the sound can be dulled. 

In addition to these main engine noises, 
there are miscellaneous knocks and thumps 
that it is well to know. Various loose engine 
supports may allow the engine to thump on 
its bed on rough roads or when the clutch 
is being engaged or disengaged. A loose 
muffier or loose baffle plates in the muffler 
can set up a disturbing racket, as can a loose 
tail pipe. Ungreased or worn water-pump 
bearings or ungreased fan pulleys will often 
cause an eerie whine. A loose fiywheel 
Imocks most noticeably when the engine is 
accelerated and also while the clutch is be- 
ing engaged or disengaged. Wear in a dis- 
tributor shaft or bushing often causes a 
grinding noise when the engine is idling. 
‘Timing gears that are meshed too tightly 
will hum like a worn rear end but not so 
loudly. Most of these parts can await repair 
at your convenience. a 
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DANDELION TIRES are now being manu- 
factured at the B. F. Goodrich plant in 
Akron, Ohio. The rubber from which they 
are made, shown in bales at the right top, 
is produced from kok-saghyz, a Russian va- 
riety of dandelion. Seeds of the plant were 
flown here from the U.S.S.R. in 1942, and 
from them was grown the kok-saghyz used 
by Goodrich. Company experts say that the 
tires, all of which are going to Government 
use, are of top quality. 


RETHREADING AXLES is made easier with 
the die kit shown above. Worn or damaged 
axle threads are corrected by placing the 
proper size of split die in the holding tool, 
locating the tool over the worn threads, 
turning the handle to tighten the split di 
and then backing the tool off. The make: 
the New Britain Machine Company, say that 
the design of the tool makes it possible to 
tighten the die halves evenly at all times. 
The kits are available in a size for passenger 
cars and a size for trucks. 


SUN TANS EN ROUTE are a possibility for 
the owner of an enclosed car who has the 
compact ultraviolet lamp pictured below. 
Designed for operation on the 6-volt storage 
battery of a car, the lamp is 414” by 444" by 
9%” and weighs 3 ’ 
1b. It can either be 
attached to the dash 
or hung wherever 
convenient within 
the auto. In addition 
to its tanning and 
therapeutic uses, the 
lamp also tends to 
sterilize the air in- 
side the car when it 
is in use. 


PLANE LOADING from trucks gets 
a boost in speed and efficiency with 
the high-lift truck body shown in 
the photograph at the left. Twin 
hydraulic cylinders operate a scis- 
sors-type mechanism -to lift the 
loaded body up to a maximum 
height of 10’, or to any intermedi- 
ate heights, depending on the floor 
level of the loading door on the 
plane. Designed for use on Army 
trucks of 2%4-ton size, the unit has 
a maximum payload capacity of 
8,000 Ib. It was developed by the 
Heil Company, of Milwaukee, Wis. 
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DRAINAGE SCUPPERS that work sat- 
isfactorily in a wall can be improvised 
from ordinary building tiles of the 
kind shown in the photo at the right. 
The openings can be cut efficiently 
with a silicon-carbide abrasive saw. 


Leaving a baffle down the center between 
the outer and inner openings, as indicated, 
makes the tile scupper lightproof. This 
simple solution to the problem of finding a 


substitute for prewar metal scuppers was inside and outside walls. 


POSTWAR WASH DAY 
gives increasing promise 
of less work for the house- 
wife. One of the latest an- 
nouncements in improved 
washing machinery is the 
automatic clothes drier of 
the Hamilton Manufactur- 
ing Company, of Two 
Rivers, Wis. It will be 
made in both electric and 
gas models. Clothes are 
dried in a slowly revolving 
chamber thtough which 
warm air, controlled by a 
thermostat, is blown as 
indicated in the drawing. 
Ready-to-iron damp dry- 
ing takes from 15 to 25 
minutes on the average. 
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VENETIAN-BLIND DUSTERS with 
three and four lamb’s-wool fingers 
are manufactured by The Lauer Com- 
pany, of Chicago. The wool is mounted 
on steel wires and cleans both sides of 
a blind at once. Also made by the 
same company is a one-prong bed- 
spring duster. 


CONCENTRATED FLOOR CLEANSER 
to be mixed with water before appli- 
cation is now being made for use 
either before waxing or on a waxed 
floor that need not be rewaxed except 
on worn spots. The substance, a Du 
Pont product, is put on with a mop or 
cloth and allowed to dry. 


Up to nine pounds of clothes con 
be dried in this postwor-planned 
drier thot is completely outomatic 


worked out by a construction foreman for 
the Eastman Kodak Company in Rochester, 
N. Y., where he employed his adaptation for 
both drainage and ventilation and in both 
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Mounted on figure-rolled 
glass ond set in o gloss 
case, this vessel makes on 
attractive display model 


TUGBOATS GO 
TO WAR TOO! 
HERE’S ONE IN 
MINIATURE - 


By 
E. J. Mooney 


Warenuine MODEL 0 


OES 


A NAVY TUE 


UR Navy uses this 65’ tugboat exten- 

sively in its home waters. With many 
of the details simplified, and reduced to a 
scale of %" to 1', it makes an interesting, 
easily built model. The profile, plan, and 
sectional drawings that appear on the next 
two pages are full-size reproductions; you 
can trace the necessary templates and pat- 
terns directly from them. 

Make the hull from a %” by 25/16" by 8” 
block of wood, cutting it to the shape shown 
in the profile and the half plan. The top of 
the hull is identified in the plan view and in 
Section B-B, as well as in the profile. As 
indicated in Section A-A, the forward half 
of the hull is slightly curved between the 
waterline and the deck. 

‘Use heavy cardboard or 1/16” wood for 
the deck. It extends beyond the hull all 
around to form a rub strip. Cement it in 
place and cut out a notch forward to take 
the cardboard stem. Make the rail, rail cap, 
and brackets from cardboard or thin wood. 
‘The bottom outboard edge of the rail is set 
in from the deck edge to line up with the 
edge of the hull. It slopes inward through- 
out its length except at the stem, where it 
is plumb. Cut three openings in each side, 
as indicated, to simulate freeing ports. 

Make the superstructure from Bristol 
board. The sides and front are in one piece, 
jown. Score and bend on the dotted 
then cement the pilot-house top, trunk 
top, and after ends of the house and trunk 
in place. The molding around the top of the 


Workhorses of the seas, unspectocular little tugs 
this one are daily ploying an important port 
in tending the Novy's more glomorous fighting croft 


pilot house is a piece of .040” wire. Cement 
pieces of black-painted celluloid to the in- 
side so they cover all the cut-out openings; 
then glue the completed superstructure to 
the deck. 

Oversize details are given for most of the 
fittings. Make the samson post from 1” 
dowel, paper-clip wire, and a carved wood 
button. Both double bits consist of 3/32” 
escutcheon pins or button-head rivets, wood, 
and Bristol board. The anchor davit is a 
length of wire, bent, filed to a taper, and 
flattened as indicated. The hatches on deck 
are glued-down pieces of Bristol board. Use 
wire solder for the life raft—when painted, 
it will very nearly approach %” in diameter. 
The water tank rests on Bristol-board 
chocks. Side-light boxes are mounted on 
short pieces cut from round toothpicks. 

Finish the superstructure and deck with 
flat gray paint. Use black for the hull and 
trim, The starboard or right-hand light box 
is green; the other one is red. 


For drawings, 
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Novel 
¢ Holds Selte 


By WALTER E. BURTON 


ATTERNED after the well-known corner cupboard of 

Colonial days, this project has three shelves. The 
bottom one is slotted for holding belts; the two others 
will accommodate a few small trinkets. 

Use 4" plywood for all the parts except the two side- 
pieces (Fig. 2) which are made of %” stock. Jigsaw the 
front (Fig. 1) to the dimensions indicated. Bevel the 
vertical outer edges to a 45-deg. angle to match the sur- 
faces of the walls against which the cupboard will be 
mounted, Cut the shelf as in Fig. 3 to fit against the 
bottom of the front, recessing the two short edges to 
receive the sidepieces. Fasten it to the front with brads 
and glue. Saw a piece of plywood 3%” by 3%” diagonally 
into two pieces to form the triangular parts that are 
show in Fig. 5. Mount one on the front section, as shown 
in one of the photos at right, to form a top. Fasten 
the other to one of the sidepieces to form a shelf. Secure 
this sidepiece to the portion already assembled, add the 
other sidepiece, and fasten the belt shelf (Fig. 4) be- 
tween the bottom ends of these pieces. 

‘You can determine the size, number, and position of 
the belt slots so they will accommodate the types of belts 
you own, The buckles that are shown have rings that slide 
into the slots. Since each ring is off center with respect 
to the buckle face, it was necessary to arrange the slots 
in an unsymmetrical manner. 

After assembling the cupboard, use a rasp and sand- 
paper to work down any edges that are not smooth or that 
do not match adjoining pieces. Finish off with fine sand- 
paper. Bore two holes near the centers of the two side- 
pieces to receive mounting screws. For a natural finish, 
apply two coats of clear linoleum lacquer. If color is 
desired, use an undercoat followed by two coats of enamel. 
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BOATING ENTHUSIASTS Donald L. Miller and 
J. M. Enyedy, of Pine City, N. Y., built this 17’ cabin 
Because of wartime 


cruiser from P.S.M. plans. 


scarcities—both of material and of time—the boat 
took four years to build. A Brennan four-cylinder 
marine engine gives a speed of 10 m.p.h. with four 
passengers aboard. The exceptionally watertight 
hull is constructed from %” mahogany and has bat- 
ten seams. 


SALT-WATER FISHERMEN will appreciate 
the fishing-line drier that is shown below. It 
was constructed of dowels, wood, and brass 
by J. N. DuBarry, of Villa Nova, Penna. 
The lower photo shows how it can be 
knocked down for easy transportation. It 
measures 18%" over all, has sufficient 
weight and size to be suitable for winding 
heavy lines, and has brass bearings. 


» COPING SAWS for cutting large 
patterns have been developed by 
Dale Watson, mayor of Lasara, Tex- 
as. One has a hollow tubular exten- 
sion frame so the depth of cut may 
be increased. The other has gears at 
the corners, permitting the blade to 
be turned at any angle while in the 
cut without twisting it out of align- 
ment. Patents are pending. 


a Ry 


ST. JEAN'S CHURCH, Quebec, has been re- 
produced in miniature by Gerald Duval, of 
Danielson, Conn. He spent his spare time 
for a year and a half building the 25” by 43” 
by 45” model. It has electric lights, a belfry 
with three bells, carpeted aisles, stained 
glass windows, and the same number of 
pews and statues as the original. A record- 
Player inside plays organ music. 
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CELLULOSE TAPE 


Eyelets on a shower curtain can be kept from coming 
unl from rigid plostic hangers if openings in 
the lower hooks are sealed with cellulose adhesive 


tape after insertion. This tape is waterproof and 
will ot loosen, In molet ok, ‘but con be 
removed for taking the curtains down for launde 


Disks of felt cut from an old hat, 
glued together in pads, and glue 
on the feet of a typewriter will 
overcome much of the clatter. Use 
cot least five thicknesses ino pad 


vines and 
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Discarded showar-curtain hangers 

e spring 
Paths Chis you mow 2 

lawn. Clip them onto 

frame when they ore not in use 


to the folding shelf or platform 
2 picnic paper plate will keep 
sticky drippings from @ paint con off the ladder 
tnd ‘will clio provide @ place for loving down a 
wat pointbrush when is taken out on the job 


Damage caused by accidentally knocking the shade 
off on indirect lamp can be avoided by using on 
‘onchor made of an old shade frame. Cut the wire 
longer than the reflector radius, fope the ends 


fo prevent scratching, and bend them in as shown 
— 
WIRE CUT FROM OLD on 
SHADE AND BENT TO FIT 


} 


Ai 


For o papi accordion file to 
hold small popers, bend back 


hold up 
ond glue the flaps of a stack 


‘of envelopes so that the first 
second, and so on 


1 mower 
sticks to 
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THE HOME SHIPSHAPE 


Light, composition board, joined with small 
ingles held by boli: ond mute, mokes on excellent 
cabinet for storing a child's toys. You con drill 
‘ond bend scrap metal 3/64” or so thick for angles 
‘or purchase them at a hardware or dime store. Use 
four for each shelf and four at each edge of the 
back. All the shelves except the top slont toward 
the back so bolls and wheeled toys can't roll off 


Providing an auto jack with an auxiliary lift’ bent 
from @ piece of heavy strap iron, os shown, makes 


<> it useful for lifting lar: Ta raters: 
fe serting boses under the feet or 

e a. ing linoleum. The bend ct the bottom should be 

ee neor the floor so it will slide under low objects 


Old solt shakers make conven- Two or three layers of rubber An ink bottle having @ se 
innt dispenses for toleum or inulation tape—nct tition tope wall for filling fountain pons 


shaving powder. So do small —wrapped on useful os a small glue pot. Put 
jors having plastic caps. Simply casters act os silence the glue in the well ond water or 
drill 1/16" holes in each cop furniture is shifted other solvent in the main section 
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Solving a Knotty Problem 
with a Few Deft Turns 


HAT you do with your necktie when you stand 
in front of your mirror in the morning often 
means the difference between whether it stays put 
or needs adjustment whenever a blonde walks by. 
Raoul Graumont, of New York, author of the En- 
cyclopedia of Knots, has made something of a study 
of knotting ties. He has himself devised a modern 
knot that not only stays put but also has the add 
tional advantages of not crumpling a tie excessivel 
and of not jamming when it is slipped down for tak- 
ing the tie off without untying it. It is shown below 
with the Windsor knot. Both are similar to the old 
four-in-hand knot except that each of them makes 
use of a half hitch for the base. 


GRAUMONT'S MODERN KNOT os you would see it when tying it before a mirror is shown here in 
four steps. The diagrams are alto reversed for simplicity of presentation, the long end being in 
reality on the right. Above, Raoul Graumont adjusts his tie clip after completing o perfect knot 


STEPS IN THE WINDSOR METHOD ore illustrated below, also os they would appear in a 


mirror. Graumont prefers the Windsor method for broad collars because it is a wider knot but likes 


more compact modern knot for narrow collars. Either can be elaborated upon by doubling both the 
base and the body of the knot, or by using « double base and a single turn for the body or vice versa 


Discarded Decoys Attractive for Decorating a Country Home 


Archery Sight Permits Snap 


Bow sights that can be set for a fixed 
range are commercially available, but a 
sight that may be used instantly, without 
adjustment, at any range, doesn’t lend 
itself to mass production because the sight 
markings will be affected by the size and 
build of the archer, the cast of his bow, and 
the weight and construction of his arrows. 
So a sight like the one illustrated must be 
custom-made to suit the individual. 

Seize the string at the two points shown 
as a guide so the arrow will always nock at 
the same place. Glue a small block of hard- 
wood, for an arrow guide, to the side of the 
bow—at right angles to it but inclined 
slightly upward at the outer end. Place the 
nocking guide and the arrow guide so the 
tip of the arrow will be slightly higher than 
the nock when in shooting 
position, 

As a calibrating sight, cut 
a celluloid blank and tape it 
to the bow as shown at the left 
in the drawing. For sighting 
points, use small inverted ad- 
hesive-tape triangles. A 30-Ib. 
bow should have one for every 
five yards up to 20; then for 
every 10 yards up to 40. Con- 
duct preliminary shooting tests 
on a windless day. Stand at 
the preselected distances from 
the target and, by trial and 
error, set the triangles in ap- 
proximately the right posi- 
tions. Always draw your right 
hand to the same point before 
releasing the arrow. A con- 


TRUE examples of 
practical American art 
are the familiar well- 
shaped game-bird de- 
coys, such as those made 
to represent the duck, 
gull, sandpiper, goose, or 
curlew. An old decoy can 
easily be adapted for use 
as a mantel decoration, 
cigarette box, or lamp, 
as shown at the left. 
Other possibilities will 
probably occur to you. 
Tf the paint has faded, 
don’t repaint—that would 
hide the “antique” value 
—but clean the decoy 
with a wire brush; then 
varnish.—IVAN MUNDA, 


Shooting at Different Ranges 


venient point is that where the joint be- 
tween your thumb and hand lies directly 
under the right side of your chin, 

‘The finished sight, also celluloid, is small- 
er, of course, than the sighting blank. It is 
fastened in place with two 4%” hardwood 
blocks. Secure a set of adhesive-tape tri- 
angles to it so they match those on the 
sighting blank. Glue the mounting blocks 
to the bow and fasten the sight to the blocks 
with small brass screws. Then go out on 
the range and carefully check the positions 
of the triangles. They will lie in a line not 
quite parallel to the axis of the bow. Score 
this line, then a series of crosslines, through 
the points, taking care to draw the latter 
at right angles to the axis of the bow. Fill 
in with India ink.—JouN L. Story. 
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SIGHT 
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TWICE 
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T 
ACK OF A CAMEL PACK THAI 
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Handy Angle Reduces or Enlarges Drawings 


i 
MOVABLE, 
|) STRAIGHTEOOE 


‘Tu1s handy angle enables one to deter- 
mine quickly, and with accuracy, the pro- 
portions of photographs or drawings for 
enlargement or reduction. To make the 
instrument, cut the legs of a 90-deg. angle 
from thin plastic, wood, sheet aluminum, or 


brass. Whatever the material used, it is 


important that the inner 
edges of the legs form an 
accurate right angle. 

Enough material 
should be left at the 
junction of the legs to 
permit mounting a piv- 
oted arm, as shown. 
Make the arm from the 
same material used for 
the angle: When the arm 
is completed, it is pivoted 
at the exact spot where 
the vertical and horizon- 
tal lines of the inner angle intersect. An 
eyelet-type rivet driven through arm and 
angle at this point will serve as a pivot, or 
@ small flathead machine screw and nut 
may be used. The head of the screw should 
be countersunk flush with the underside of 
the angle. 

In practice, when determining proportions 
with the completed instrument, place the 
angle over the drawing to be reduced or 
enlarged so that the inner edges of the angle 
are flush against two edges of the drawing. 
‘Then, using the movable arm as a diagonal, 
interséct the opposite corner of the draw- 
ing. Draw a line along the diagonal to the 
desired point, then draw two lines from this 
point at right angles to the lines formed by 
the inner edges of the legs, The resulting 
square or rectangle will be of the correct 
proportions.—C. W. B, 


Clips and Wire Coil Make a Brush and Pen Holder 


A Wire coil, bought at an artist's supply 
or stationery store, and a few odds and ends 
create an improved holder for brushes and 
pens which will keep them clean and out of 
the way. Cut enough wood from the ends 
of two spring-type clothespins so that the 
shortened pins are approximately 114" long. 
Slot one prong of each pin with a saw, in- 
sert the coil ends in the slot, and secure 
with wood screws. The clothespins are then 
clipped to a water-filled jar—M. A. J. 


Pipe Cleaner Tacked to Drawing Board 
Forms Draftsman‘s Pen Wiper 


PIPE CLEANER 


THUMBTACK, 


SEVERAL THICKNESSES “= 
"OF CAROGOARI 
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ANy desk contains most of the 
materials necessary to make a 
very simple pen wiper, ideal for 
use by draftsmen and architects. 
Obtain a few pipe cleaners of 
the wire-core variety. Cut thick- 
nesses of cardboard to make 
dwo blocks as shown. Then 
stretch a pipe cleaner over both 
blocks, and fasten down the ends 
with thumbtacks. When the 
cleaner wears out, simply pry 
up the tacks to replace it. 


187 


Carved Turtle Box Holds 
Small Desk Accessories 


THEOBALD the turtle would have you 
believe he is on his way. But he gets 
nowhere fast—no further than the top 
of your desk, where he holds paper 
clips, stamps, or other small articles. 

This is a jackknife job. Lay out the 
three parts—the sheli, the body with 
the legs, and the head and neck—on 
any soft wood 1” thick. Make the box - — + T [ 
section on a lathe or by hand witha | ney 4 
mallet and chisel, An oblong cavity is 


possible if the work is done by hand. Jigsaw the legs, and then use 
your jackknife, turning the work often to keep the proportions correct. 
Don't round off the knife cuts, since they add effectiveness. 

Sand the pieces lightly, glue and dowel the neck, and hinge the lid; 
then apply walnut stain, rubbing off the excess to give the carving a 
weathered look. Brush a little green enamel on the top, legs, and head, 
and rub it off with a cloth, leaving a faint, mossy tinge. Add toenails 


and eyes last. The former are short lengths of round toothpicks fitted 
into drilled holes. They are left white. The eyes are white map tacks 
with the pupils painted in black.—ELMA WALTNER. 


mm Gay Paper Knife Has Totem-Pole Handle 


‘THis novel paper knife will be useful on a desk either 
at home or at the office. Carve it from %" thick hardwood 
tl —birch, maple, or another that is light in color and can 
be whittled without too much difficulty. A paper pattern 
rs e will be symmetrical if half is drawn first and the paper is 
then folded lengthwise and cut out. 

Saw the outline roughly and then proceed with the carv- 


8 ing. Round the edges a trifle, 
B- 


ae emphasizing the figures with 
158 POPULAR SCIENCE 


carved lines. The back is simply 
al rounded at the edges to provide 
a comfortable grip. Thin down 
© and sharpen the blade with 
sandpaper and sand the entire 
piece lightly. 
| Finish with clear varnish, 
cours rubbed with steel wool after it 
neD OR has dried; then apply colored 
eave 8. enamels to accentuate the nat- 
Ya squares: veggie ural wood. Draw in the features 
Se eee with a pen and India ink when 
- BLACK the enamel has dried. Add two 
it protecting coats of wax—E. W. 


Building a Pocket Telescope 
from an Exposure Meter 


lean or opera-glass type, the 
optical system consisting of a 
positive lens of about 4” focus 
and %" diameter for the objec- 
tive, and a negative lens of ap- 
proximately 1” focus and %" 
diameter for the eyepiece. The 
objective in this case is an achro- 
matic doublet, which, being cor- 


Quietly adjusted for focus, the finished telescope may be 
rected for color, produces sharper 


in a pocket for use both in and out-of-doors. Photos 
gram show neat appearance and simple construction 


SLIDING. 


EYELENS LenS ADAPTER = “Tipe 


|ANY people, especially sportsmen and 
theatergoers, have use for a small, 
efficient, but inexpensive pocket telescope. 
To make one, all you need is an old exposure 
meter of the extinction type, or a similar 
one having a tube, plus a pair of salvaged 
Jenses and some paper and glue. 
The telescope shown has a magnifying 
power of four diameters. It is of the Gali- 
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images than a simple lens. Such 
achromats may be obtained from 
old opera glasses or other optical 
instruments, or may be purchased 
for a reasonable price from deal- 
ers in salvaged lenses. The ob- 
jective lens should have as large 
‘a diameter as the meter tube will 
permit, though usually the builder 
must use whatever diameter is 
available. 

To convert a meter of the type 
shown into a telescope, remove 
all the screws and separate the 
sections. You will have a cup- 
shaped eyepiece, a body tube, two 
nickeled tubes, and a rolled-edge 
collar, %” long from the outer 
end. Discard the section that 
holds the iris diaphragm, but keep 
the one having the longitudinal 
slot. Force out the disk that is in 
one end of this tube, Remove the 
magnifying lens from the cup- 
shaped eyepiece and replace it 
with the negative lens. Reas- 
semble the eyepiece and body 
tube; then replace the slotted 
tube so it is reversed with respect 
to its original position. Mount the 
objective lens in the rolled-edge 
collar and insert the collar into 
the outer end of the slotted tube, 
using cardboard and quick-drying 
cement as a packing. 

The best method of fastening 
the lenses in position is to machine 
brass adapters, if you have the 
facilities. An alternate method is 
to use wood putty, or strips of pa- 
per and glue, to build up a suitable mounting. 

The telescope has a 1%" focusing move- 
ment, which is operated by sliding the slotted 
tube forward or back, The knurled-head 
screw in the body tube locks both tubes 
together to maintain focus. 

For convenient carrying, shorten the orig- 
inal leather case to fit the telescope, and 
restitch the bottom.—ERVIN WALTERS. 
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INSIGNE ON 
UNDERSIDE 
‘OF WING 


MAIN LANDING: 
WHEELS RETRACT 
INTO UNDERSIDE 
OF WING 


BELL P-63 
KINGCOBRA 
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KEINGCOBRA IN MINIATURE 


The P-63 . . . Bell’s Superb New Fighter and Low-Level Straf 


HE Kingcobra is a larger, improved 

version of its famous older brother, the 
reliable P-39 Airacobra. Its greater speed, 
faster rate of climb, higher ceiling, and 
increased combat range are achieved by 
using a bigger engine—the P-39 has a 
1,150-hp. Allison and the P-63 has one of 
1,500 hp. This increase in power has ne- 
cessitated using a four-blade propeller in- 
stead of the three-blade one used on the 
Airacobra. Both planes have the same 
armament—a $7-mm. cannon that fires 
through thepropellerhub,two nose-mounted 
.50-cal. machine guns that are synchronized 
with the propeller, and a .50-cal. machine 
gun under each wing. Both feature a rear- 
mounted engine and excellent forward visi- 
bility. The Kingcobra has a low-drag 
Jaminar-flow wing. 

Reproduced on the facing page are half- 
size plans of the model. Connect the 
graduations at the edges of the page to 
form a grid of 4” squares. On a large sheet 
of stiff paper, lay out a grid of 14” squares; 
then transfer the lines from the small grid 
to the large one by matching squares. 
Draw a second, similar full-size layout and 
cut out the shapes to form patterns. 

Carve the fuselage from a piece of %" 
by 114" by 714" balsa, pine, or other soft 
wood, using the fuselage-section patterns 
are guides. Cut out the belly to take the 
one-piece wing. Use a %" by 2” by 914” 
blank for the wing, carving and sanding 
it to the form that is indicated by the wing- 
section patterns. Score and crack it at the 
two places where the dihedral starts. Rest- 
ing the center section on the bench, raise 
the tips to the proper angle, support them 
with blocks, and cement the cracked pieces. 
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Fabricate the stabilizer and the rudder from 
%" stock. 

‘Thoroughly sand each part; then assemble 
the model, using glue or cellulose cement to 
hold it together. Form the fillets at the 
intersections of the wing and the body with 
plastic composition wood. Make the machine 
guns and the wing-tip lights from scraps 
of wood and glue them in place. Cut the 
propeller disk from celluloid. To make it 
seem to be whirling, pin it through the 
center to a piece of sandpaper; then rotate 
it so the sandpaper scores it. Secure it to 
the model with a shaped wooden hub and a 
brad. 

Finish the model with several coats of 
wood filler and a coat of camouflage paint. 


Distinctive ground features of the P-63 
blade propeller and a retractable 


elude foure 
cycle landing gear 


By Edwin M. Love 


HEN timesaving is an impor- 

tant factor, it will pay you to 

build adjustable machine at- 
tachments that will be useful year in 
and year out. They will end the neces- 
sity of hunting for suitable blocks and 
clamps—not always conveniently at 
hand—every time stops and the like 
are needed, and should be welcome not 
only in the shop operated for profit, 
but also in the home workshop where 
even a few minutes gained at the start 
add to an evening's enjoyment. 

Several especially useful attachments 
are shown in the accompanying photo- 
graphs and drawings. They include a 
pair of hinged stops, a quick-clamping 
drill-press fence, pivot and sliding 
fences, high and low auxiliary fences 
for the circular saw, a lathe semaphore, 
and a steady rest. 

— How ave hinged stops made? One is 
Grinding off the sides of the wing nuts and providinga Shown at the left in the drawing below, 
water b the setting up of o drill-press fence 


ater 
—teEHINGE DRILL 
gear 


Two hinged stops and a sliding fence are shown in u ft, the neorer stop to the work acts 


jauge and the other is back out of the way while @ short tenon is cut. A long tenon is being cut 
with the farther block in use and the other one thrown back. The fence holds the work upright 


That Save Workshop Time 


while a pair are shown in use in the two 
photos. Slot the bar that is clamped flat 
on the table by boring end holes and rip- 
ping out the waste on the jigsaw. Make the 
tenon of the clamp a sliding fit for the slot. 
The clamp itself is made in two pieces, as 
shown, and can be attached readily to the 
edge of a drill-press, jigsaw, or bandsaw 
table by pulling the two blocks together 
with a bolt and wing nut. 

In one of the photos the hinged block at 
the end of the stop nearer the work is down 
on the table and the other is raised out of 
the way while a short tenon is being ripped 
on one end of the rail. The other photo 
shows the farther hinged block down while 
a long tenon is being cut on the other end 
of the rail. This is a typical setup that per- 
mits both ends of one rail to be finished be- 
fore going to the next. In a large shop 
where a run of such pieces is to be made, 
a single stop is usually set for one tenon 
and reset for the other only after the first 
tenon has been cut on all pieces. Most small 
shops, however, do not have space between 
machines for piling up partly finished work, 


1, perwooo — 
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AUXILIARY 
FENCES WITH 


and in them the hinged stops will be found 
particularly advantageous. 

Of what value is the sliding fence? This 
attachment, also shown in the photos with 
the hinged stops as well as in a drawing, 
is clamped to the work to hold it accurately 
vertical while it is fed freehand against the 
saw. As used in the operations shown, such 
a fence enables the woodworker to rip both 
cheeks of a tenon simply by sliding the 
work lengthwise to suit. 

What is the pivot fence? It is a slotted 
bar with an upright fin, A clamp like that 
for the hinged stop is used to attach it to 
the saw table after the fin has been set at 
the required distance from the side of the 
bandsaw or jigsaw blade and lined up with 
the teeth as indicated in the drawing. The 
fence is useful in resawing and similar work. 
It regulates the thickness of the piece cut 
and yet allows it to swing to overcome lead 
in the blade. 

How is the drill-press fence clamped? 
‘This is done simply by grinding off the sides 
of the regular clamping wing nut so it will 
clear the slots in the drill-press table and 


Long pieces ote sawed accurately with the help of 
© fence extension cttoched to an auxiliory fence 
with @ loose-pin hinge. An adjustable stop in use 
fon the extension is shown in the foreground below 


Siting cuts in turning 
drop when the cor 
its end 


At 
es remoi 


by providing the fence with a washer bar, 
as shown in a drawing and photograph. 
With this arrangement it will not be neces- 
sary to take the wing nuts off completely 
every time the fence is put on the table or 
removed. The washer bar is made of wood 
and is reinforced with open washers bradded 
to the bottom of the slots to provide bear- 
ing surface for the wing nuts. It is slipped 
between the underside of the table and the 
nuts, and the nuts are turned up tight 
against it to lock the fence in place. 

What does the circular saw require? 
Some manufacturers furnish saw fences 
that are arched for use with molding heads. 
Short, thin stock cannot be safely guided 
against such fences for ripping as the wood 
jams in the arch. A low auxiliary fence is 
therefore required to present a continuous 
surface for such ripping. 

Two such fences are illustrated in the 
drawings, one for use with a flat ripping 
fence and the other for a fence having a 
ribbed back. The auxiliary fence for the 
former is equipped with notched blocks near 
the ends for fitting over the ends of the 
regular fence, while the blocks on the latter 
are attached at the top and are shaped to 
fit the ribs. Both fences are locked in place 
by wing screws turned into undersize holes 
bored in the blocks. 

Should you have a circular saw that does 
not have an arched molding fence, an arched 

| auxiliary fence can be built with attachment 
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blocks like those on the low auxiliary fence, 
‘Make it as thick as necessary for use with 
a molding head. 

An extension for the low fence is attached 
with a loose-pin hinge, as shown in the 
drawing. It is held rigidly straight by a 
block screwed over its hinge leaf and ex- 
tending over the leaf on the clamped auxil- 
iary fence. Insertion or removal of the 
hinge pin is all that is necessary to attach 
or take off the extension piece. Slot the 
extension as shown to take a T-bolt that 
clamps an adjustable slotted stop in place 
anywhere along the length. Such an ex- 
tension fence is shown is use in one of the 
photos. It permits sawing long stock. 

In making a high auxiliary fence, attach 
the clamping blocks in a vertical position, 
as indicated in the drawing. Plywood is 
best for such a fence since a solid board 
wide enough to fill the requirements would 
be subject to warping. 

How is a lathe semaphore built? In this 
variation of a familiar lathe accessory, the 
flags are pivoted on swiveling arms attached 
to a pipe that is held in place by end sup- 
ports. This type of mounting prevents 
interference with the tool-rest supports and 
permits adjustment of the flags in and out 
to conform to a drawing, template, or turn- 
ing. The flags are made of either hardwood 
or metal. They rest on the roughed turning 
until sizing cuts reduce the diameter enough 
to allow them to drop. In this way, they 
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What is done in making 
a steady rest? Cut the 
body from %" plywood 
or well-seasoned hardwood 
to the shape indicated in 
the drawing, and saw the 
two segments apart. 
Hinge the upper segment 
with a bolt to a kidney- 
shaped link and latch it 
with a bolt that enters a 
slot in the upper end of a 
similar link, Both the 
hinge and latch are 
screwed rigidly to the 
lower segment. 

Make three slotted 
guides as shown, bolt them 
in place, and screw block 
guides against them. The 
base clamp must be shaped 
to slide under the bed of 
the lathe, and it should 
have lugs to enter the slot 
and keep it from swiveling. 

Use the rest near the 
center of long, slender 
turnings in order to stiffen 
them, or support the end 
of a spindle in the rest for 
indicate that the correct diameter has been boring or turning. When the rest is used 
reached. as a stiffener, it can be placed after rough 

Since the flags tend to jump and may be turning by setting the guides into a wide 
thrown back by roughness of the turning, sizing cut near the center, or it can be set 
one hand can be held above while the sizing up after the turning is almost completed 
cut is being taken. No pressure should be Any scorch mark made by it can be re- 
put on the flags, however. moved with light cuts and a little sanding. 

Several supports may be mounted per- For end turning, the guides should bear 
manently on the bar, and a few additional against the tailstock side of a shoulder or 
ones can be made with slotted ends, as bead so as to prevent the work from slip- 
shown. These can be attached quickly when ping off the spurs of the live center, as 
extra flags are required for a job. would otherwise happen. 


PLYWOOD GRADING TERMS [WOODWORKING] 


Plywood is manufactured in two types: mois 
ture resistant (M. Res.) and ‘exterior (Ext | 
bonded. with such 


8 plywood is 
for outdoor constriction, boats, and 
ypes ot 


wood are graded accordin 
to face veneers a8 follows: © id 


‘Good. “Single, smooth sheets, practically clear 
aniheart veneer, “Suitable for natural of stained 
finishes that reveal the grain. 

‘Sound. One or more lengthwise sheets ac- 
gurately joined. ‘ioaciy matched for rainy, and 
and other open defects,’ Streaks, discolorations, 
Sapwood, shims. and neat patches are allowed: 
Surface ‘smooth chowsh for painting 

‘i 
have, knots, pitch pockets, "and ‘splits. up to 
B/G wide tnat do not redtce the serviceabiity 
Of the ‘panel. 
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CIRCULAR edges of corner 
shelves and other sectors can be 
cut easily on a bandsaw or jig- 
saw with the aid of a jig like 
that shown in the drawing. 
Simply square two adjoining 
edges of the stock, fit the cor- 
ner in the notch, and rotate the 
stock and the wheel 90 deg. on 
the saw table. 

The jig is made from 1%" by 
1" by 614" cold-rolled steel, 
cut to shape at one end 
with a hacksaw and bent 
as indicated in the drawing. 
File all edges and corners 
smooth. Make the wheel 
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from 14” drill rod or flat steel, 
cutting the 90-deg. notch ac- 
curately. Drill both the wheel 
and the shank of the jig for a 
pivot pin and counterbore them 
for riveting the pin in place. 

In clamping the jig, measure 
from the saw blade to the pivot 
to set it for the desired radius. 
To correct lead, set the jig for- 
ward or back.—W. B. WEBER. 


Smart Tin-Plate Accessories Set Off Candy or Flower Bowl 
r 


wrt squares 


4 nequined 


‘TIN cans useless for salvage afford ma- 
terial for this attractive gift ensemble. De- 
signed to hold short-stemmed flowers, it 
serves equally well as a candy or nut dish, 

On a sheet of tin plate paste a paper pat- 
tern of the bowl holder traced on 34" squares 
from the drawing above. Bend the piece 
‘as shown, shape four “petals,” and solder 
them to it. 

‘The edge of the tray is bent up and 
crimped with round-nose pliers. For the loop, 
cut a \" wide strip and wind it spirally 
around a curved piece of coat-hanger wire. 
Solder both ends to the underside of the 
tray. Burnish with fine steel wool and coat 
all parts with clear lacquer.—CARL BERTSCH, 


Paper Plates Secure Ink Bottle 


A SAFE holder for a bottle of India ink is quickly 
made of two paper plates. Cut one in half, dis- 
card one piece, and near the cut edge of the other 
make a hole about %” in diameter. Staple this piece 
to a second plate and force the neck of the bottle 
through the hole. The lower plate serves as a tray 
to hold your drawing 
instruments.—A. D. 
SLATER. 


Lapel Ornament from Fountain-Pen Cap 


‘WHEN a fountain pen is beyond repair, the cap can be 
put to use as an unusual lapel vase, particularly if it is of 
some colorful material. Slide the clip of the cap through 
the buttonhole or, if there is no buttonhole, push a safety 
pin from the back of the lapel through the space under 
the clip. Insert a tiny flower or two—B. N 
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HOW ARE YOUR CHECKER WITS? 


ERE are some puzzlers in checkers that 
may make the impetuous player get 
himself into a trap or, at best, a draw. They 
are favorites of Millard Hopper, the checker 
king, who furnishes some really tricky solu- 
tions that are given below. Before you read 
his answers alongside the boards, try to 
solve the games yourself—but look beyond 
what may appear at first to be obvious. 

In each instance White has fewer men 
than Black but has the advantage of first 
move. If this move is made correctly, then 
White will win. For clarity in printing, the 
men are shown on white squares, although 
in play they move on the black. White 
moves toward the top of the board. 


WOULD YOU START with 
that 27-24 “two-for- 
one”? Don't do it; you'd 
only lose. Play 27-23, 
19-26, 28-24, 20-27, then 
that big 32-5 to win. 


STAY AWAY from the 
temptation of 11-8. You 
can force things your 
way by trying 17-14, 10- 
17, 11-7, 3-10, 12-8, and 
4-11, to win by 16-32. 


AH, AH! DON'T! You'd 
only get a gold brick 
with 18-14. ‘There's a 
better buy at 18-15, 10- 
26, 27-24, 20-27, and a 
32-5 sweep. 


AVOID SAVING the man 
on 9. It sets the trap. 
Move 2-6, Black jumps 
5-14, and then move 30- 
26, 21-30, 6-9, 30-23, 9- 
11, and Black resigns. 


25-21 LOOKS GOOD, but 

its only a draw. If you 
play 28-24, 26-17, 27-23, 
20-27, 25-22, 17-19, and 
32-5, Black's game will 
be hopeless. 


DON'T FALL FOR 27-24, 
20-27, 32-7 or Black 
may win. Instead, play» 
28-24, 19-28, 3-7, 12-19, 
7-16, 8-12, and 16-19. 
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KEEP ‘EM ROLLING FOR A HIGH SCORE 
Action Checker Game Is Real Skill Tester 


By MYRON 


IGH scoring and some exciting manipu- 

lation of the board are possible with this 
new game played with seven checkers bor- 
rowed from your regular set. 

The board itself is easily made, It con- 
sists simply of a frame of %4" by %” stock 
around a sheet of stiff cardboard. Two ends 
of the frame extend for handles, as shown 
in the drawing. Three dowels serve as feet. 
One of these, as indicated, is a 2%” length 
of %” diameter dowel and is centered on a 
batten across the bottom of the board 8%” 
from the end that does not have handles. 
‘The other two are 114” lengths of 14” dowel. 
‘They are placed in the corners at the handle 
end, as shown. This arrangement allows the 
board to slant toward the handles when it 
rests on a table. 

To play, seven checkers are inserted in 
the slots at the handle end, and the board is 
raised so that they will roll down the incline 
to the other end. The player scores from 10 
to 30 according to the markings on the slots 
into which the checkers roll. If any fall over 
during the process they are re- 
moved from the board. Those that 
enter the unnumbered outside 
slots do not score, but they are 
not removed. 

The board is next permitted to 
tilt back again, and the checkers 
are allowed to roll back to the 
starting end. Scores are again 
counted and added to those made 
in the first play. Checkers that 


by 
handles and tilted to roll the 
checkers a third time, and the op- 
erations are repeated until there 
are no checkers remaining to be 
rolled. Each player has three 
turns, and high score wins. 
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TOY WALKIE-TALKIE 


THRILLS YOUNG 
COMMANDOS 


‘HAT young “commando” in your home 

will be the envy of the neighborhood 
when he goes out to play war with a toy 
walkie-talkie like that shown above. For 
all its G.I. look, the toy is built of scrap 
stock and a length of webbing or a belt. 

‘The rectangular case is a 215” by 3" by 
10” closed box, with rounded top and bottom 
pieces overhanging the sides %” all around. 
Make the body of two 1%” by 2” by 9” pieces 
and two that are %” by 21%" by 9", gluing 
and nailing the simple butt joints for 


Ball-Bearing Swivel Caster Makes 
Excellent Mount for Punching Bag 


IF YOU have trouble finding a stand- 
ard swivel for suspending a punch- 
ing bag, use a plate-type ball-bear- 
ing swivel caster for the overhead 
mount. It can be readily held on by 
screws. The caster works on very 
nearly the same principle as the 
regulation swivel—K. M. MARTIN. 
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strength. The mouth and ear pieces shown 
are turned in a lathe and then sawed off 
on a diagonal, as shown in the drawing, but 
if you are good at whittling there is no 
reason why you can’t shape them by hand. 
‘Two dowels form dummy controls on one side. 
How the telescoping antenna is put to- 
gether is shown in the drawing. Drilling 
the %4” diameter dowel takes great care, 
and it is best to drill from both ends. 
Finish with khaki paint and trim with 
white as in the photo.—FRANK MCCARTY. 


Tricky Keyless Latch Opens Only to Secret Combination 


N INTRIGUING addition to a cabi- 
net or desk is a door that can be 
opened only by those in on the secret. 
A certain combination of twists is re- 
quired to throw the latch shown, tricky 
enough to puzzle the uninitiated. 

Turn the shaft and bushings from 
steel or brass, make the latch to suit 
the door, and drive the latch bushing 
into an undersize hole in the latch.Press 
the shaft bushing into the door frame 
from inside; then slip a washer over 
the protruding portion, 


INSIDE 
oF D00R 


wasHeR 
SHArT 


(Wooo) 
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A wooden cover keeps the latch in place; 
the latch bushing should extend 3/32” past it. 
Insert the shaft from the front of the door, 
slip on a suitable spring, and fasten the retain- 
er with a 3/32” pin, which protrudes 5/16”. 

File the blocking plate from a big washer, 
checking it against a drawn pattern. Screw it 
to the cover plate as in the drawings (Figs. 1, 
2, and 3). In Fig. 1 the latch is closed; the knob 
can be pulled out and given a partial turn 
clockwise (as seen from inside the door). It 
is then pushed in and given half a turn to the 
position in Fig. 2. When it is again pulled out 
and turned further as in Fig. 3, the latch is 
open. The positions shown are for a door 
hinged on the left—JouNn M. AVERY. 
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WATCH THE SURPRISE on your friends’ 
faces as you get the laugh on them with 
this napkin-tumbler trick. Ask one to 
tend his arms, grasp a covered tumbler 
in each hand, and lift them quickly over 
his head. One tumbler will fly up; the 
other will prove unexpectedly heavy—for 
that one you will have filled beforehand 
with lead shot, iron nuts, screws, or nails 
to add weight and catch your victim un- 


CAPILLARY ATTRACTION between water 
and ordinary string will help you to empty 
one glass mysteriously into another. Twist 
several feet of string into a skeinlike length, 
put one end in the glass of water, and let 
the other end hang over the edge to a point 
below the bottom. Now hold the empty glass 
beneath it, and soon the string will begin to 
act as a wick, drawing water from the filled 
glass up over the edge and allowing it to 


awares! ) 


e napkin hides them. 


NOW YOU SEE IT, and now 
you don't! Place a coin or 
medal under a clear glass of 
water while no one is looking 
and challenge your friends to 
tell, without moving the glass, 
what is under it. Because of 
refraction of light rays, bent 
by the water so they cannot 
reach the eye of an onlooker 
through the sides of the glass, 
nothing can be seen under the 
tumbler. But if you now 
drink the water out through 
a straw, the coin will be 
plainly visible to all! Of 
course, the coin can also be 
seen all the time by anyone 
who looks down through the 
top of the tumbler, so ar- 
range the glass on a table at 
@ high enough level to keep 
from giving the trick away 
to an observant onlooker. 


drip down to the other one below. 


HERE’S ONE THAT SCIENCE 
can't explain nearly so simply as 
the practical observer with a quick 
eye. Rub your finger briskly on 
your woolen coat sleeve and make 
‘@ little paper cylinder follow it 
obediently around the table. Your 
scientific friends will say that it is 
impossible to create electricity that 
way. And if they try, they will 
fail. So would you if you didn’t 
know the trick. Rubbing your fin- 
ger is just a gag. What you do is 
to blow gently on the table just 
behind the little cylinder in order 
to make it roll! 


SLEIGHT OF HAND is always in- 
teresting in an after-dinner gath- 
ering. This trick is simple, but it 
requires some dexterity that can 
be attained with a little practice. 
You will need a loose ring on your 
fourth finger and an ordinary 
kitchen match. Hold the match 
between the thumb and forefinger 
and show it to the assembly. Then 
wave the hand rapidly for an in- 
stant, and, lo! the match will have 
disappeared. What happens, of 
course, is that you secrete the 
match in the ring behind the fin- 
ger. This can be done easily by 
bending the middle finger out of 
the way into your palm as you 
wave. 


BOTTLE-CAP VACUUMS are more of 
an illusion than a reality. Tell your 
friends that you can create a vacuum 
in a metal bottle cap by sucking the 
air out, and make a great pretense of 
doing so. Then to “prove” that you 
have a vacuum, place the cap on a 
handkerchief draped over the palm of 
one hand and lift it. The handker- 
chief will come up with it! This isn’t 
because of a vacuum, though. Have 
the removed cork from the cap in 
your hand under the handkerchief, 
and press it into the cap to hold the 
cloth, as in the photo above. 
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FIRE FROM AN UNLIT MATCH, or from a 
plain scrap of paper, will startle your guests. 
Attract their attention so they will see that 
the match or paper isn't afire wh 
it into a tumbler; then place a 
the tumbler and soon clouds of white smoke 
will arise. Have a few drops of household 
ammonia in the bottom of the tumbler and 
surreptitiously rub a drop or two of muriatic 
acid on the bottom of the saucer! Vapors 
from the two liquids combine to form a dense 
white smoke. The mutch or scrap of paper 
is used merely as a bluff. 


Controlled Light... 
The Photographer's Paintbrush 


By KONRAD CRAMER 


VER since the introduction of the mod- 

ern tungsten-filament bulb, the amateur 
photographer has had at his command easily 
controlled illumination in quantities limited 
only by his pocketbook. Later, when the 
short-lived but brilliant photoflood lamp was 
marketed, he really got more light than he 
could properly handle. The average ama- 
teur, as a consequence, tends to use too 
much light with too little control. So these 
two factors—the control and the intensity 
of light—are worthy of particular attention 
on the part of the studious amateur. 

To be able to control light, you should 
understand the simple fundamentals of light 
and shade. Otherwise you will do a lot of 
needless running back and forth, moving 
of your lamps vertically and 
horizontally, and checking by 
peeking frequently at your 
subject through your view 
finder before you ‘finally ar- 
rive at the lighting effect 
that you are seeking. The top 
drawing on this page shows 
an apple on a plate. If you 
look closely, you will see a fly 
crawling on the surface of 
the apple. Imagine, if you 
will, that you are that little 
fly and that someone is 
squirting water at you. Where 
on the apple, the plate, or the 
table would you be safe from 
the steady stream of water? 
Obviously, the only secure 
places lie within the shaded 
reas. Now imagine that, in- 
stead of water, light rays are 
hitting the apple, the plate, 
and the table. The areas that 
are directly hit by these rays 
are bathed in light. The areas 
that are not directly hit— 
those that remain dry when 
water is played on the objects 
—are shadowed. 

‘The human head is roughly 
the same shape as an apple. 
‘The only differences are that 
the head has a few hollows, 
such as the eyes and the 
mouth, and a few protuber- 
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ances, such as the ears and the nose. Below 
the picture of the apple are two sketches of 
a human face. The first one is filled in to 
show light and shade when the light source 
is at A, The second one is unshaded. Trace 
it three times on a piece of transparent 
paper; then, imagining the light source to 
be first at A, next at B, and finally at C, try 
shading the three sketches. If you can’t 
conceive where a shadow should go, recall 
to mind the little fly. Wherever he would 
remain completely dry, draw in dark shad- 
ows. Wherever he would get a little moist, 
put in light shadows or, as they are called 
by artists, half shadows, 

Now that you have learned the principles 
that, properly applied, will give you a cer- 


ight ond but one spot—to high 


Using natural doy! 
here that elusive but highly desirable feeling of naturalness that distinguishes the true craftsman 


tain amount of control over the directional 
quality of light, you should concern your- 
self with the amount or intensity of the 
light. Extremely strong light is essential 
only if your subject is in motion, and it is 
best supplied by flash bulbs. Although these 
may be used without shutter synchroniza- 
tion, a synchronized-flash shot is better be- 
cause it insures a picture every time the 
shutter is released. Too many flash pictures 
are monotonous because the reflectors are 
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ight the model's hair—the photographer has caught 


mounted too close to the camera, thus elim- 
inating all possibility of varying the direc- 
tion of the light. To overcome this, don't 
mount the flash on your camera, but make 
it independently movable. Excellent results 
can be achieved with batteries of flash bulbs 
if they are used judiciously. 

For a little less intensity, a photoflood 
lamp is indicated, although it has two rather 
serious inherent disadvantages that should 
be carefully weighed against the obvious 
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advantages. 
n off, being rsh 
on @ model's eyes. So portraits th 
made in such a light may be unsatisfa: 
tory because of the subjects’ strained facial 
expressions. Second, the photoflood bulb has 


In the 


rather 


first place, the light 


and rav 


a comparatively short life expectancy. Since 
you can’t be sure that it won't go out at 
crucial moment, this tendency to an 
timely end doesn’t contribute to your peace 
of mind. Then to makes photofloods ex 
pensive to usi 

If you are an average amateur and have 
only regular house-wiring facilities avail 


able, you should be able to make good pi 
tures with the following lighting equipment 
1, One or two 500-watt PS-40 Mogul-base 
bulbs in 16” bowl-type reflectors. These are 
excellent for general lighting purposes. The 
efficiency of the reflector is of great impor- 
tance. The collapsible paper type is one of the 
most popular and is highly recommended. 
2. A 500-watt T-20 bulb in a sunray re- 
flector. This should be used for secondai 
lighting in doing portrait work. It is a good 
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idea to add a diffusing 
screen to the reflect 

because it will give a 
soft and flattering light 


but one 
square of 
Chine will do 
unt it far 


ne of the readily 
ble mushroom 
bulbs, Although 
1 at only 150 watts, 
built-in re 
flectors that make them 
highly ‘The 


type 


Both of these pictures wore 
token at too slow a shutter 
speed and underdeveloped 
if judged by usually accept. 
ed rules for good photog 
raphy, T 

of the 


is especially true 
at the left 


most convenient way to mount one is on a 
flexible cable that is fastened to a heavy 
base. This allows instant adjustment. 

4. A small spotlight with an adjustable 
beam. Such a light is handy, but be sure not 
to buy one of the smallest sizes. The bulbs 
are short-lived because they are inadequate- 
ly ventilated, 


POPULAR SCIENCE 


Studio lighting is composed of 
two elements—general _illumina- 
tion and effect lights. General il- 
lumination is that which fills the 
room where you are working. It 
should be nondirectional. The de- 
gree of intensity needed depends 
on the reflecting power of the walls 
of the room—you will need more 
light in a dark-walled room than 
in one with light walls. This factor 
must also be considered when using 
flashbulbs. Effect lights are those 
that are played on a subject to pro- 
duce a certain result. Naturally, 
they should be of higher intensity 
than the general illumination. You 
will probably be more successful in 
the beginning if you use but one 
effect light. Add additional lights 
only as you gain experience. 

After setting up your lighting, 
determine whether or not balance 
has been achieved by looking at 
the scene through a blue viewing 
filter or a few layers of blue cello- 
phane sandwiched between two 
pieces of window glass. Such a de- 
vice will show up any uneven light- 
ing much more clearly than the 
vaked eye can perceive it. 

‘To make sure of a high percent- 
age of correct exposures with & ty. 500-watt bulbs—one placed near the camera for an o! 
certain lighting setup, conduct the fect light and the oth edi for bethground lighting—pro- 
following experiment. Calculate vided all the necessary illumination for this fine portrait study 


Small mirrors were used os reflectors to light up the what you think is the correct exposure 
centers of the morning-glories in the photogroph below and take a picture at that exposure; 
then take one at an exposure that is 
five times as long and another at an 
exposure a fifth as long. Develop the 
films and select the negative that will 
give the best results on No. 1 or No. 
2 paper. The exposure that produced 
this negative will then be your stand- 
ard exposure for that particular light- 
ing setup. However, it may not be 
sufficient to bracket an exposure in 
this manner if the parts of a scene 
vary greatly in brightness. ‘Then it be- 
comes necessary to relate the ex- 
posure correctly to the development 
that the film receives. This balancing 
of exposure and development is the 
only means by which such contrasting 
material as that shown in the barn- 
lantern picture on page 178 can be 
brought under control. 

Whenever you find that you must 
use too slow a shutter speed, increase 
the intensity ot your illumination. A 
good standard exposure for portrait 
work is 14 sec. at f/6.3. If you use film 
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Tue only light used in this photo was that from 
the lantern. A reflector was placed to the right of 
the subject. The flame gave a light-meter reading 
of 100 while the rest of the subject didn’t budge the 
meter at all. This indicated that the brightness 
range was too great; so the flame was reduced to 
give a reading that indicated an exposure of 6 sec. 
at £/32, Such an exposure would have been correct 
for white light, but the flame was orange; so a 6- 
min. exposure (a tremendous overexposure) was 
used. The film was developed for 4% min. at 70 
deg. to 0.5 gamma. The print, on No. 2 paper, was 
developed for 6 min. at 70 deg. in an amidol de- 
veloper with 45 c.c. of a 10-percent solution of 
potassium bromide. 


lighting problem for the 
photographer to solve. The 
winsome little “mother” on 
page 175 was posed in nat- 
ural daylight. This alone, 
however, left her hair look- 
ing dull and lifeless; so a 
spot was used to high-light 
her tresses. 

On page 176, the photo of 
the woman reading is an ex- 
cellent example of balanced 
lighting. Thegenerallighting 
was in the form of daylight 
from a window at the left. 
For an effect light, a 60- 
watt bulb was used in the 
tabletop lamp. The window 
shades were drawn until the 
lamplight effect was clearly 
visible in a blue viewing 
filter. ‘This was necessary 
since the object was to get 
a picture of a scene that 
was flooded by the light of 
the lamp, Tf the general 
lighting had been stronger, 
the lamp would not have 
looked like a source of light. 
‘The film was overexposed— 
1 sec, at £/6.3—and under- 
developed—0.5 gamma, A 
straight print was made on 
No. 1 black paper, devel- 
oped in amidol with a 10- 
percent bromide solution. 

‘The coy sophisticate, also 
on page 176, was shot with 
natural daylight as general 
lighting, to which was added 
a spot for high light. The 
next picture, on page 177, 
was lighted by two 500-watt 
bulbs. One was placed near 
the camera and the other 
was used for general back- 
ground lighting. The photo 
below it—that showing the 
morning-glories in a vase on 
a burlap background—was 
illuminated entirely by arti- 


that is larger in size than 244" by 314", it's 
not a bad idea to economize by making a 
mask to permit shooting two exposures on 
one sheet. 

‘The barn-lantern picture that was just 
mentioned was taken as an experiment to 
find out how little light will suffice for good 
photographic work. The result seems to 
prove that it isn't necessary to bring a 
powerhouse into your home to photograph 
still life. 

Each of the other pictures that are repro- 
duced on these pages presented a distinct 
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ficial lighting. Small mirrors were used to 
reflect the light into the centers of the 
flowers. 

Remember that the difference between a 
good picture and a poor one is largely a 
matter of how they are lighted. Keep your 
lighting simple—one general light and one 
effect light are all you really need at first 
—and keep it under control. Don’t manip- 
ulate your lights purely by trial and error, 
for that will waste time; instead, visualize 
the little bug on the apple and anticipate 
the effect your lighting will produce. 


POPULAR SCIENCE 


THIS CHANDELIER OF BULLETS was made 
at the Ford Willow Run testing field where 
Liberator bombers, manufactured at the 
rate of one an hour, try out their .50-cal. 
machine guns. The giant magnet retrieves 
the spent bullets from the backstop so that 
they can be melted down for salvage. 


TWIN OR REFLECTION? In this 
case it is a twin. The dog in the 
foreground posed for its photo- 
graph just when, as chance would 
have it, a dog in the yard next 
door posed in exactly the same 
manner. Annette Parguey, of 
Howard Beach, L. L, snapped the 
picture at just the right time. 


MOTORBOATING can be more 
pleasant than it seems in the photo 
below. Some unwary driver had 
left his car parked on the beach, 
and the tide beat him to it. J. C. 
Soderblom, of Jacksonville, Fla., 
also happened by with his camera 
before the driver showed up. 


GAS WITHOUT COUPONS was 
a lucky break for this boy who 
had a can handy when a gasoline 
tank truck went over a bank and 
3,500 gal. of gasoline were 
spilled. Which all goes to show 
that even an ill wind can blow 
someone some good. H. T. War- 
ren, of East Braintree, Mass., had 
a camera instead of a can. 
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Light is directed past the revolving 
wire drum to simulate dancing waves 


SPECIAL EFFECTS for independ- 
ent Hollywood producers are a 
specialty with Lee Zavitz, who 
achieves remarkable movie il- 
lusions with the ingenious use 
of commonplace materials. To 
obtain the effect of a sky filled 
with cumulus clouds, Zavitz di- 
rects a strong light through a 
pane of glass that has been 
daubed with shoe whiting. The 


ground screen, is a convincing il- 
lusion of reality. For a long shot showing 
the rugged Maine coast as a distant horizon, 
he used chicken feathers glued to a model 
of terrain to simulate weatherbeaten trees 
along the bleak shore. In a “process shot” 
that called for rippling waves on water, he 


ingenious illusion, The gaunt 


iting is the heart of this 
is @ prop in the studio 


result, projected on a back. Te get weotherbeoten trees, Zavitz glues on chicken feathers 


used the equipment shown at left above, 
in which light is projected past a slowly 
revolving wire drum to a background 
screen. These effects were staged for 
a Hunt Stromberg production called 
“Guests in the House.” 


PHOTOFLASH EXTENSIONS may be given 
greater flexibility with the use of a three-way 
socket as at the left. By using such a socket 
with two 15’ extension cords—which would 
otherwise let the bulbs be placed only 15’ away 
from the camera—you can place one 15’ away 
and the other as much as 30’ away—L. H. 


A CRACKED PLATE at the top of a tilting 
tripod head, often caused by strain, age, or 
careless handling, can be replaced with a 
piece of the molded plastic paneling common- 
ly used for switchboards. Remove the damaged 
plate, use it as a template to mark the panel- 
ing, and drill it to receive the mounting bolts 
and camera screw.—W. E. B. 


POPULAR SCIENCE 


IDEAS THAT SPEED VICTORY. 


ADJUSTABLE RACKS designed by 
employees of the Glenn L. Martin 
Company have almost halved the time 
required to load formed parts for in- 
sertion in an anodizing tank. One 
type of rack consists of a center post 
with a toothed frame at the bottom; 
work is stacked log-cabin-style about 
the post and held at the top by an ad- 
justable pressure plate. A hook at the 
top of the center post facilitates han- 
dling on an overhead conveyor. An- 
other rack, used for longer work, con- 
sists of two posts separated by means 
of two channel sections. 


LACQUERING THE GLASS in welders’ shields and 
goggles has been found to increase greatly the re- 
sistance of the glass to scratch burns. In continu- 
ous spot welding it has been sometimes found 
necessary to change glass three times a day be- 
cause of lowered visibility caused by scratch burns; 
yet lacquered glass has been used for as long as 
five weeks, after which it was necessary only to re- 
move the coating and relacquer to continue using 
the same piece of glass. The idea was developed by 
Lafean Stine and S. Cyril Ertter of the York Safe 
& Lock Company, of York, Pa., after they noticed 
while welding a safe that sparks did not stick on a 
lacquered surface. They report that dipping the 
glass in lacquer gives the most durable coating. 


SHEET-METAL SECTIONS pressed in form- 
ing dies at the Northrop Aircraft plant in 
Hawthorne, Calif., were difficult to remove 
by hand, and the use of pinch bars often 
damaged finished ones. An extractor de- 
vised by sheet-metal operators Mel T. Patch 
and Lee Howerton now removes sections 
from the die in a quarter of the time previ- 
ously required, and without injury. It con- 
sists of two L-shaped bars connected by a 
crosspiece and hinged on pins that project 
from the male die. Both bars are shaped 
into hooks at the lower ends. A rubber 
band holds the device free of the work dur- 
ing forming." When the section is finished, 
the operator swings down.the extractor so 
that its hooks engage the work. As the die 
is lifted, the section is pulled out. 


WIRING BOARDS, on which intricate 
groups of wires and cables can be assem- 
bled, are the suggestion of W. L. Jackson 
(at left above) and John Downes, Westing- 
house employees. The boards are used as 
an adjunct to the construction of complex 
switchboards, replacing the difficult and 
tedious job of wiring each board strand by 
Racor =i strand. Under a suggestion-award system, 
Jackson received $1,832.25 for the idea, and 
Downes was given $610 for assistance in 
working out the details. 


EXTRACTOR 
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By ERVIN WALTERS 


GAS-FIRED furnace is almost a “must” 
when you want to heat-treat or car- 
burize steel; melt aluminum, brass, 

and similar metals; or perform any other 
operation that requires temperatures up to 
2,000 deg. F. Such a furnace, built primarily 
for salt-bath treatment of tool-steel parts 
at temperatures in the neighborhood of 
1,500 deg., is shown in the accompanying 
photographs. Scrap materials were used 
for the most part in building it. 

Make the outer shell from a metal tank, 
a large paint can, or one of the kind used 


‘One way of making holes in the shell 
for the %" pipe is to drill o '4" 
hole and then fo ream it to size with 
a I" taper reamer. Finish the reamed 
holes with @ file to smooth the edges 


chamber, placin 
‘on edge and securin 

the firebrick bed wit 
high-pressure 


for auto grease. The shell shown was a 
compressed-air tank 12” in diameter. Cut 
off enough of the top to trim the shell to 
a length of about 12”. Drill two holes to 
receive %” pipe—one about 414” from the 
bottom and the other on the opposite side, 
3” or so from the top. The lower hole is 
the intake through which the gas-and-air 
mixture enters the furnace chamber. The 
other is an exhaust, which functions when 
the top of the furnace is covered. 

Spread a %" layer of dry sand over the 
bottom of the shell. On this, lay 24” fire- 
brick, trimming it to fit. Use half-width 
firebricks, known as “soaps,” to line the 
cylinder, Ten soaps, each 24%” by 214” 
by 9", were used in the furnace shown. 
‘Two of them should have holes for the \” 
pipe. The lower hole should be cut on 4 
bias so the intake pipe, when put into 
position, will be roughly tangent to the 
fire chamber. Set the soaps in high-pressure 
furnace cement. Use the same cement to 
fasten them together along their vertical 
edges. Fill the triangular spaces between 
the soaps by ramming into position a mortar 
made by mixing equal parts of fire clay 
and pulverized firebrick—or fire clay and 
sand—with enough water to form a stiff, 
rather dry paste. 

Dry the furnace thoroughly before you use 
it, To hasten the drying-out process, sus- 
pend a 100-watt lamp inside the fire cham- 
ber while you make the other parts. 


“soops" to line 

them 
em to 
@ good 
furnace cement 


Mix fire-clay mortor and rom 
it into the spaces between 
the soaps. The fire chamber 
has here been plastered up 
with block furnace cement 
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POPULAR SCIENCE 


‘Make a cover from two firebricks with a 
narrow space left between them; or, for 
easier handling, mold a doughnut-like cover 
out of the fire-clay mortar; or use an old 
grindstone of the proper diameter. 

‘The fuel system consists of a blower, an 
air-and-gas mixing chamber, and connect- 
ing piping. The blower shown is an old 
vacuum-cleaner motor, complete with fan 
and housing. An ordinary hair drier with- 
out the heating coil could have been used, 
but the bearings in such a drier are not 
rugged; so they may not last under ex- 
tensive service. Lacking either a vacuum- 
cleaner motor or a hair drier, you can adapt 
any induction or universal motor by adding 
a fan and a housing. These may be made 
from tin-can material. Provide a sliding or 
swinging cover over the intake opening of 
the fan housing to regulate air volume. 

Although a constant blower speed is prac- 
ticable, the illustrated motor was equipped 
with a rheostat to reduce the speed to a 
usable level and to provide control. This 
was taken from an old motion-picture pro- 
jector and connected in series with one 
motor terminal, In series with the other 
terminal was wired a porcelain lamp socket. 
‘The wiring diagram is shown at the bottom 
of page 184. Experiment showed that a 
100-watt lamp in the socket was just right 
for reducing the speed of this particular 
motor to the proper range. Another re- 
sistance unit that might have been used is 


This shows the way the pi 
‘are arranged to connect the blower and 
the fire chamber. Note the beveled end 
of the pipe, which roughly matches the 
inside curvature of the fire chamber 
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fittings As described in the text, the 
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for the Shop 


a water rheostat (see P.S.M., Nov. ‘44, 
p. 171). If you don’t have a rheostat or the 
inclination to assemble one, you can create 
a resistance by wiring one or more lamps 
in series to reduce the speed of the motor to 
about 1,500 r.p.m.—you can determine the 
best speed when the furnace is in operation. 

‘The method of mounting the blower de- 
pends on its design. That illustrated rests 
on a horizontal plywood board that is sup- 
ported by two blocks. The rheostat and 
lamp are mounted on the same board, and 
the air intake is underneath, between the 
two supporting blocks. A guard made of 
44" mesh screen protects the lamp. 

Put a fitting on the discharge side of the 
fan so it can be coupled with the \” pipe 
system. For the blower shown, a pickle- 
bottle lid, with a hole in it over which was 
soldered a length of 14” brass tubing, was 
used. A short %” nipple, threaded at one 
end and with the other end built up with 
sheet metal to fit snugly inside the brass tub- 
ing, was then inserted. To this nipple was 
screwed a 90-deg. street ell, which was, in 
turn, coupled to a 45-deg. street ell, This 
was screwed into a tee, care being taken to 
place it at one end of the run rather than at 
the take-off. To the other end of the run, a 
longer nipple was added. The free end of 
this nipple was cut to a bevel to conform 
roughly to the inside curve of the furnace. 

The gas jet goes into the take-off of the 
tee. It is a 4” length of %” pipe or %" 


Mount the blower, theostat, 
and ballast lomp on a base 
that is made from a piece 
of plywood. Here the ai 
intake is below the support 


ee 


tubing and runs through a hole drilled in a 
standard pipe plug, which is screwed into 


the take-off. The inner end of the tube is 
flattened for a distance of %” so the inside 
walls are about 1/16” apart, and then 
soldered shut. Four or five holes are drilled 
with a No. 50 bit along one of the resulting 
edges, The jet must be positioned in the tee 
so these holes open toward the furnace end 
of the pipe system, as shown in the drawing 
at the bottom of this page. Use a length of 
approved gas hose to connect the jet to the 
nearest domestic-gas outlet. 

A convenient stand, shown above, was 
welded up from scrap material. It is bolted 
to a base that is made from 2” by 8” pine 
and equipped with four sturdy casters. 

‘This furnace will produce a flame that is 
roughly spiral in shape and somewhat 
uneven in intensity. This unevenness is not 
objectionable when the work is held in a 
crucible. If a more even flame pattern is 
desired, install two inlet pipes virtually 
tangent to the fire chamber and on opposite 
sides, as shown below. When using a cru- 
cible, set it on a circular piece of firebrick 


high 


At left, the completed furna: 
thot wos designed for mobility. Finish the outside 
of the fire chamber with a coat of baking enamel 


that is placed in the middle of the chamber. 

Some experimenting may be required to 
get the right gas-and-air mixture. If the 
flame billows out of the furnace without 
much roar, you need more air or less gas. 
If it jumps around or goes out, you need 
more gas or less air. The flame will roar 
steadily when properly adjusted. Use a 
taper at least 18” long when lighting the 
furnace and always have the room well 
ventilated. Most of the heat thrown out will 
be projected upward; so some overhead 
shielding may be required. 

Probably the mortar work will not be 
bone dry when you light the gas the first 
time, even though the furnace has been 
drying for a week or so. For this reason, 
operate the furnace just long enough to 
warm up the fire-chamber walls. After an 
hour or two, warm the walls to a little 
higher degree. Repeat this process until 
you are reasonably sure that all moisture 
has been driven out. Otherwise imprisoned 
water may cause an explosion that, at best, 
will damage the furnace lining and, at 
worst, will injure persons in the vicinity. 
Once dried out, and with adequate ventila- 
tion, the furnace is as safe as any com- 
parable piece of shop equipment. 


ot. — aris | TWO-JET 
naar ARRANGEMENT wren Law 
a ona | 
chases) US VOLTS 
4 AMEOSTAT 
GAS-AIR 

x WIRING DIAGRAM 
ion spl sate fwarune FOR BLOWER MOTOR 


—“NEW SHOP IDEAS 


SWISS NEEDLE FILES are easily broken if 
kept with heavier tools. This case, small 
enough to fit into a machinist’s tool box, 
accommodates 28 files and unfolds as a 
bench stand. 

Make the case of %4” mahogany to the 
dimensions shown, assembling it with glue 
only and rounding all edges and corners. 
‘The base consists of four sections hinged to- 
gether. When folded, it should fit snugly 
into the case. To prevent it from entering 
too far, glue small strips to the bottom 
edges of the outside sections as shown. 

Holes %” deep and \" apart are drilled 
in each section to receive the files. A stain 
and oil finish completes the case.— F, MCC. 


CENTER HOLES must be 
free from chips or dirt if 
accurate lathe work is to 
be done. They can be 
cleaned quickly with the 
device shown at the left, 
which can be turned in a 
few minutes from any bit 
of scrap rod. Dimensions 
are not important, but the 
angle of both cones should 
be exactly 60 deg. 

In use, a piece of thin 
cloth—%" by %” is a good 
size—is slipped into either 
slot and twisted about in 
the hole.—C. J. JEsNic. 


CYLINDRICAL WORK is easily marked, 
soldered, or welded on this support, as it can 
be turned to any position without rolling it 
all over the workbench. The heel flanges 
were cut off two old roller skates and the 
skates were screwed fast upside down to a 
heavy baseboard. This arrangement saves 
much working space on a crowded bench. 


-WELDING ROD 


GROUND CLAMP, 


A BROKEN DRILL embedded several inches 
deep in a big casting was removed by a 
welder as shown above. He first wrapped a 
welding rod with asbestos to prevent it from 
arcing against the sides of the hole, but left 
the tip bare. The ground clamp was laid on 
the casting and the rod inserted to strike an 
are against the drill. When he felt the rod 
had fused with it, the welder broke the cir- 
cuit by lifting the ground clamp. The drill 
could then be lifted out by the rod, saving 
the casting.—JOHN KRILL. 
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By W. A. Conway 


lender work is an irk- 
and sometimes almost 
ordinary lathe steady 


URNING long, 
job at best 
impossible with th 


rest; but here is a combination steady rest 
\d tool that permits reducing the diameter 
of drill rod for nearly its entire length. 


With the stock inserted in a hardened guide 
bushing made to fit, it can be turned down 
from the end to within reasonable distance 
of the chuck. Interchangeable bushings 
permit handling work of diameters up to 


about \\", 
The shaft shown was designed for a 
cross-slide turret block, but it can be 


clamped on the conventional compound rest, 
as shown in the photos, or the design may 
be changed if desired. Such a tool also 
works successfully in a drill press, the 
holder being clamped to the table and the 
stock to be reduced being held in the chuck. 

One of the photos shows the parts before 
assembling along with two wrenches for 
the hollow-head screws. These parts are a 


body, a bushing, a 3/16” by 3/16" oy 1%” 
high-speed steel bit, an L-shaped clamp, 
two %” steel pins %” long, a 3/16"-32 


hollow-head cap screw 7%” long, and two 
6-32 setscrews 4” long for controlling ad- 
justment of the guide bushing. 

Cut the body from 14” steel bar or plate, 
using a metal saw for roughing out and a 
grinder or abrasive wheel for finishing, and 
drill and ream the hole for the bushing. 
Turn the bushing from tool steel, drill and 
ream its hole to the size of the stock to be 
handled, and countersink the end the stock 
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enters. Cut notches to form the tongue with 
@ saw and file, Install the bushing tempo- 
rarily, with the tongue in the vertical posi- 
tion, and scribe a deep, permanent straight 
line across it and the body for use in align- 
ing and making fine adjustments. 

‘The two pins projecting 3/16” from the 
body hold the bit in position, and it is 
secured by the L-shaped clamp. Note the 
overhang in the drawing that keeps the 
clamp from turning on the body when the 
cap screw is tightened. The extent to which 
the bit projects over the bushing hole de- 
termines the turned diameter of the work. 
Set the bit roughly with the help of a scale 
and make a test cut; then make fine ad- 
justments by loosening one setscrew and 
tightening the other to shift the bushing. 


Can you name these 
automobile parts? 


Photos courtesy General Motors 
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String Controls Switch 
in Two-Tool Setup 


‘THE string-and-spool switch ar- 
rangement shown in the drawing 
and photographs was originally 
devised as a temporary measure 
to give convenient control of a 
motor that operated two power 
tools. It has, however, given good 


= 


Circuit for D.C. Shunt Motor 
Needs No Starting Rheostat 


ORDINARILY a rheostat or other starting” 


resistance is used in the armature circuit of 
D.C. shunt motors to limit the current that 
would otherwise flow at first through the 
armature windings because of their low re- 
sistance. The second control that this in- 
volves is sometimes inconvenient, especially 
with automatic equipment. To dispense with 
the rheostat, use the circuit shown below, 
bringing out separate leads from the field 
and the armature if these are not already 
supplied. The field is connected to the line 
through a safety switch that is normally 
kept closed. The motor can then be started 
by the armature switch without flashing 
over at the brushes.—HAROLD P. STRAND. 


FIELD SWITCH ARMATURE 
_(eeereieses) “swrre 


"| service for more than five years. Three 
common spools, fastened to the bench 
with wood screws, serve as pulleys for a 
continuous loop of stout linen cord that 
is held taut by a coil spring. Attach the 
cord to an extension on the handle of a 
single-pole knife switch. A slotted cover 
for the switch (not shown) was also 
added. The spring acts as a handle at one 
end of the loop, and a split and glued 
dowel gives a finger grip at the other. 
For minimum friction, wax the cord or 
use two small silk-thread spools on a 
single axle for the middle pulley.—W. B, 


Holes in Pulley 
Reduce Slip 


BELT slippage is 
sometimes a problem 
on V-belt drives if one 
of the pulleys is small, 
as on a circular saw, 
I found that I could 
eliminate slippage on 
my saw by drilling a 
series of %" holes 
through the 115” pul- 
ley, spacing them %" in from the outer 
edge. Two additional holes were drilled at 
right angles to each other through the cen- 
ter of the pulley, and all burrs were care- 
fully smoothed off. Care must be exercised 
in drilling to avoid drill breakage on the 
slanting inner surface—W. H. KisseL, 


Plaque Conceals light Switch 


To wwe the light 
switch in his study 
and to add an unusual 
decorative touch, one 
home owner covered 
it with an ornamental 
Plaque, pinned as 
shown to the toggle of 
the switch. Pressing 
up or down controls 
the light —K. M. 


ONE or a pair of these hurricane lamps 
will make good-looking ornaments for a 
living room or dining room and will be 
found useful in warm weather for light- 
ing a porch or terrace. A 11%” by 314” 
by 814" hardwood block is required. 
‘The circular recess for the chimney is 
easily cut with the piece mounted on the 
faceplate of the lathe. Although the di- 
mensions given in the drawing are fairly 
standard, it is safer to take them from 
the chimney to be used, for chimneys 
may be found to vary slightly. Round 
the corners while the piece is still in the 
lathe. Finish to blend with the room 
furniture.—NORBERT ENGELS. 
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Button Bunny Put on Place Card 


THREE buttons of 
different sizes sewed 
to the front of a folded 
sheet of mat stock 
form the head, body, 
and tail of an attrac- 
tive place-card bunny. 
Dee in the ears and 
with crayon and 
Bald a bow of yarn, ty 
ing it on the under- 
side of the card, which 
is folded so as to 
stand upright—B, N. 


ead 


Map Markers Made 
from Common Pins 


Wirn map pins in demand, 
you may wish to make your 
own. Hold the point of a com- 
mon steel pin with pliers, heat 
the head cherry red, and plunge 
it into a dish of household 
borax, a small amount of which 
will adhere. Heat this until it 
fuses into a ball of borax glass. 
Dip the head into powder again 
and reheat to increase the size, 
When cool, dip it in colored 
enamel.—KAani J. BURG, 


Wrapping Cord Woven into Baskets Around Ice-Cream Sticks 


SIMPLE yet interesting baskets can be 
woven with materials no more elaborate 
than ordinary wrapping cord and the sticks 
from popular types of ice cream. 

‘Use a soft pine board %” to 1” thick for 
the base, cutting it to shape with a coping 
saw. Drill two tack holes in one end of each 
stick and attach the sticks no more than 1” 
apart around the circumference of the base. 


Glue an end of the cord to the base behind 
a stick, and then weave it in any pattern, 
‘That shown at the right below is a simple 
loop around each stick; that at the left is a 
loop around every other stick. Where a 
stick is skipped as in this case, the number 
used must be even. 

Bevel the side of the base for a wide- 
topped basket.—J. LEORA BROWN. 
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Wiring Puzzlers to Test 
Your Electrical I.Q. 


TO MAKE a photographic dryer, Smith 
used a 600-watt replacement coil sold for 
use in toasters and stretched it over a 
series of hooks inside an asbestos-lined 
box, But he found the wire heated to 
redness, scorched the prints, and threat- 
ened to burn the box itself. To halve the 
amount of heat, should he cut the resist- 
ance wire in half, add a second element 
in series, or connect another in parallel 


1e%2 OHMS. 
REQUIRED. 
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THESE RESISTORS AVAILABLE 


A RADIO engineer, needing a 16%4-ohm 
resistance across an amplifier transform- 
er for testing purposes, found he had 
nothing but four 10-ohm resistors in his 
parts drawer, which therefore had to 
serve. How did he connect them? 
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WISHING to save wire, Jones hooked up 
two bells this way. Button a was to ring 
bell A, and button b bell B. Although 
pushing both buttons at once would 
cause a short circuit, Jones thought this 
would be of too short duration to harm 
the transformer, and he expected no 
trouble. He had ‘trouble anyway. Why? 


Nor having a double-pole, double-throw 
switch on hand, a photographer con- 
nected a S.P.S.T. switch a and a S.P.D.T. 
switch b as above to throw two flood 
lamps from series to parallel or vice 
versa. As all worked well in the positions 
shown, he considered himself lucky. Why 
was he even luckier than he thought? 
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WARPED PHONOGRAPH RECORDS that slip against 
other records on an automatic changer can often be 
straightened simply by placing them between glass and 
leaving them in a warm place for a few hours. Use two 
scrap pieces of plate glass at least 12” square and lay a 
sheet of paper between each surface of the record and 
a glass to avoid damaging the grooves. Put a weight, 
such as an electric iron, on top. A shelf over the kitchen 
range, or some similar spot, should provide sufficient 
warmth to take out the bend. 

Occasionally a record so straightened will retain a 
slight curve that permits the convex surface to slip. 
‘This can be corrected by repeating the straightening 
operation with a 4” circle of heavy paper or thin card- 
board on the center of the convex side. 

Slipping usually occurs when a record is so warped 
that the drag of the needle is greater than the drag of 
the record on the one below it on the automatic changer. 
‘Two adjacent records in a set may be warped and still 
fit together in such a way that they do not slip. In such 
a case straightening is unnecessary.—WILLARD ALLPHIN. 


SHORTS IN A CONDENSER, such as are 
apparent when a radio goes dead over part 
of the dial,’ can be traced quickly by rigging 
up a homemade tester consisting of two dry 
cells and a door buzzer. Disconnect the 


stator leads and connect the cells and buzzer 
in series with one section of the condenser 


SAFETY CAN BE ASSURED in working 
with experimental high-voltage electronic 
equipment by incorporating a double-pole 
double-throw switch in the circuit, as shown 
in the diagram above, instead of the cus- 
tomary line switch. This acts on the same 
principle as the more expensive and hard-to- 


obtain interlock switches, permitting the 
condensers to discharge automatically when 
the switch is thrown over. The resistor is 
added to prevent excessive sparking at the 
contacts. Since the discharge takes place in 
a matter of milliseconds, a 1-watt resistor 
is adequate.—Grorce O. SmiTH. 


MEASURING 


IMPEDANCES 


at a time, as shown below. Then slowly 
rotate the condenser back and forth, watch- 
ing the segments closely. A short will show 
up as sparks between the plates, which can 
then be straightened.—OTTo H. MILLER. 
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COMPLETING YOUR 
CARRIER - CURRENT 


RECEIVER 


PART I 


ITH strict wartime prohibitions 
against the use of radio transmitters 
by amateurs, and with sharp-eared Govern- 
ment monitors waiting to pounce on the 
source of any unauthorized transmission, 
many a radio experimenter has found 
carrier-current communication the best 
legal outlet for his energies. Though similar 
in many respects to radio, this method of 
transmission differs in that the signal is not 
radiated generally, but is instead merely fed 
into a wire. At some other point a receiver 
connected to the wire picks up the signal. 


There photos of the receiver show its simpl 
Note the absence of the or: 


- 
inary tuning condenser 
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Just as all radio signals 
are radiated into the 
ether, from which they 
can be selectively received 
by tuned circuits, a num- 
ber of carrier-current 
signals can be led along 
the same wire at the same 
time. This selective char- 
acteristic means that a 
carrier-current signal can 
be sent right over the 
same power line that sup- 
plies 110-volt A.C. to your 
house, and taken off else- 
where by a suitably tuned 
circuit. 

Thus it's quite practic 
able to build for yourself a 
transmitter and a receiver 
that, plugged into light 
sockets, will give entire- 
ly private communication 
between two separate 
points, One of the most useful applications 
is asort of “electronic baby-tender”; you plug 
the transmitter in the nursery, connect the 
receiver in a friend's home where you are 
spending the evening, and scoot for home 
if and when you hear your child call. 

‘The theory of operation, and the construc- 
tion of a carrier-current transmitter, were 
described in an earlier installment (see 
P.S.M. for February 1945, pp. 192-194). 
Worth emphasizing” again, however, are 
certain cautions that hedge the wartime use 
of even this limited form of communication: 

1. Since in certain strategic areas Gov- 
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ernment rules prohibit ali unlicensed com- 
munication, check up first to make sure 
that you do not live in such a locality. Your 
local War Emergency Radio Service will be 
able to tell you. 

2. Don’t connect your transmitter to an 
aerial. This form of activity, like photo- 
graphing new battleships and burglarizing 
arsenals, is apt to bring a vigorous response 
from the authorities. 

3. Limit the transmitter output to 10 
watts or less, and keep the frequency be- 
tween 150 and 200 ke. Higher frequencies 
may radiate, while lower ones are needed 
by power engineers for their own messages. 

4. If you plan to use your carrier-current 
equipment between your house and a specific 
friend’s, check to make certain that both 
houses are fed by the same power-distribu- 
tion transformer. The reason is that limited 
output power may not suffice to push the 
signal past the choking effect of such a 
transformer. 

‘The receiver circuit, shown on page 104, 
is basically that of a T.RF. receiver. It is 
similar to conventional broadcast receivers 
of this type, save that it has fixed tuning. 
Since you are interested in receiving only 
one station—your own transmitter—you 
can dispense with the complexity of tuning 
condensers. A second advantage of fixed 
tuning is that you can, with a simple modi- 
fication, use standard 175-kc. intermediate- 
frequency transformers to serve as ready- 
made, neatly packaged, and highly efficient 
tuned circuits. 

‘The one modification is made in the pri- 
mary of the input transformer (the one 
connected to the grid of the 6SK7). The 
conventional way of connecting 
these transformers is to use 
parallel tuned circuits, as in 
diagram A; but because you will 
hitch one primary onto a power 
line, not another vacuum tube, 
you will need a series tuned 
circuit. The standard color code 
of the Radio Manufacturer's As- 
sociation calls for red and blue 
leads to the primary of LF. 
transformers, and green and 
black leads to the secondary. As 
you get the transformer from a 
radio-supply store, the circuit 


ing house, this neatly bored receiver 
faithfully reproduces any sounds that 
‘re picked up in the nursery at home 
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will be that of diagram 4; take the 
coil out of its can and change its 
connections to those in diagram B. 
Keep the red lead attached to the 
same coil lead, because the orienta- 
tion of the coils makes a difference. 
It’s a good plan to install some sort 
of lug to which to solder the fine 
coil wire so that it won't get broken 
by handling of the red lead after the 
coil is back in its can. 

Other tubes than those called for 
in the circuit diagram may naturally 
be used, For the power tube, any 
tetrode, pentode, or beam power tube 
may be made to do, though with 
varying rates of gain. A 6K7 or 
other remote-cutoff pentode can re- 
place the 6SK7. A 6SQ7, 6Q7, or 
other diode-triode tube can replace 
the 6SF7, provided that another 
triode or pentode amplifier stage is 
added to make up for the lower gain. 

Aligning the receiver and tuning 
the transmitter to it is fairly simple. 
Essentially, the procedure consists 
of using the transmitter as a test- 
signal generator while aligning the 
tuned circuits in the receiver. To do 
this, you will need to impress an 
audio-frequency signal on the trans- 
mitter output; one simple way is to 
run a temporary jumper from the 
grid of the audio power tube in the 
transmitter—the 6L6—to the un- 
grounded side of the 6.3-volt heater 
line, thereby putting a 60-cycle hum 
signal on the transmitter. 

Disconnect the coupling condensers 


yt 
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A standard 175 ke. |. F. transformer will be found 
to be connected in two parallel circuits, as above 


from the transmitter output secondary to 
the 110-volt line, and leave them off until 
aligning is complete. Temporarily ground 
one end of the output secondary, and run 
a test lead from its ungrounded end out to 
the plate of the 6SK7 in the receiver through 
@ condenser of about 500 mmfd. 

‘The signal should be amply strong enough 
to drive through substantial mistuning of 
the transmitter and receiver. It may be 
that the transmitter is tuned to a frequency 
beyond the range of the receiver transform- 
er; in that case, try exploring with the 
trimmer in the transmitter oscillator circuit 
so as to bring the frequency into the range 
covered by LF. coil adjustments. Adjust 
the trimmer of the second IF. transformer 
to give maximum volume. 

‘Next, move the test lead from the 6SK7 
plate back to the coil side of Cs, and retune 
the trimmers on both LF. transformers for 
maximum output. Finally, remove the test 
lead entirely and sharpen the tuning. 

With the receiver now tuned, place it as 
far from the transmitter as you can and 
still hear the hum from the receiver speak- 
er, and adjust the trimmers on the 6V6 plate 
tank circuit in the transmitter. If you 
wish to accentuate the reception for tuning, 
try hanging about 4’ of wire from the un- 
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‘The first (input) transformer must be taken apart 
‘ond rewired with its primary in series, like this 


grounded end of the secondary in the trans- 
mitter, wrapping it loosely around the lead 
that carries power to the transmitter. Then 
trim the tank circuit to give maximum 
volume in the receiver, remove all temporary 
connections, replace the permanent ones, 
and you're done.—JOHN W. CAMPBELL, JR. 


KEY TO RECEIVER PARTS 


Ca, Cu: .002 mfd., 600 volt, mica 
Ca, Ca, Ce, Ce, Cun: 1 mfd., 400 volt 

Ce, Ce: 250 mmfd., mica 

Cz, Cis: 20 mfd., 25 volt, electrolytic 
Cus: .25 mfd., 400 volt 

Cus, Cus: 10 mfd., 450 volt 

Ri: 2 megohms, % watt 

‘Re: 250,000 ohms, 1% watt 

Re, Re, Re: 500,000 ohms, 1% watt 

Ri: 500,000-ohm potentiometer, 14 watt 
Re. Ru: 300 ohms, % watt 

R:: 1 megohm, % watt 

Re: 100,000 ohms, %4 watt 

Ro: 500,000 ohms, 1 watt 

Ruz: 40,000 ohms, 1 watt 

Ris: 25,000 ohms, 10 watt 

‘Ti: 70 milliamp. power transformer, 
‘Ts: §,000-ohm output transformer 
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TELEVISION PROJECTION of images of a 
size to suit the room or auditorium in which 
they are viewed is possible with a reflective 
optical system developed by RCA. The prin- 


ciple has long been used in astronomical 
telescopes, but RCA experts in optics, elec- 
tronics, and mechanical engineering were 
required to adapt it to short-throw projec- 
tion and also to cheapen the cost to make it 
practical for television sets. 

Special mirrors and a special lens are em- 
ployed. A mirror with a concave spherical 


YACHTSMEN’STELEPHONES—8-wattradio 
transmitter-receivers that formerly kept 
small boats in touch with land telephones 
and with other vessels—are now being used 
on Merchant Marine wartime cargo ships. 
A midget Western Electric ship-to-shore 
phone is shown in the photo at right in use 
on a Merchant Marine training vessel. 


COMPLETE RADIO-TOOL KITS in portable 
size are issued by the U.S. Air Service Com- 
mand’s Supply Division to communications 
men at bomber, and fighter stations in Eng- 
land for repair work on aircraft radios. 
Among the tools are a full set of socket 
wrenches, a drill motor and drills, soldering 
irons, assorted pliers, hammers, screw-driv- 
ers, open-end and adjustable wrenches, fil 
and a hacksaw. 
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projection optical system gath- 
Tight to show a bright image 
on the lens even in daylight. Left, mold- 
ing @ lens; center, compact cabinet unit 


surface takes the image from the tele- 

vision receiving tube and transmits it 

through a correcting lens to a flat mir- 

ror which projects it onto the screen, 
One surface of the lens is flat while the 
other rises slightly at the center and edge 
from a depressed intermediate area. ‘This 
makes it optically positive in the center and 
negative in the outer portions. To reduce 
the cost, a transparent material was found 
for molding the lenses on optically finished 
metal surfaces. 

One compact television unit has the pro- 
jection system mounted vertically in the 
cabinet, as shown in the drawing. The 
image is projected on a built-in screen, 
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EACH MOLECULE in magnetic material is 
itself a tiny magnet, according to the 
generally accepted theory. Ordinarily these 
molecules are arranged haphazardly, and 
the material has no definite polarity. When 
iron or steel is magnetized, however, the 
molecules are lined up in the same direction, 
and the ends exhibit both attraction and re- 


WITH A “MAGNETIC SWING” made from 
copper wire bent into a U and hung loosely 
‘on copper-wire hooks, you can show how 
electricity and magnetism interact. Mount 
one pole of a bar or horseshoe magnet to 
project 1” or so through the “swing,” as 
shown at the right. Touch the two leads 
from a dry cell to the two supporting wires, 
and the swing moves, the direction depend- 
ing upon the connection. Reverse the con- 
nection, and it moves the other way. 

‘When the swing moves out, the magnetic 
field created by the current flowing through 
it is of the same polarity as that of the 
magnet pole; when it swings in, the field is 
the opposite. This principle is applied to 
many automatic electrical switching devices 
and to electric motors. 
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pulsion for another magnet. Heat destroys 
magnetism because it loosens the bonds 
that hold the molecules together. 
Magnetize a needle by stroking it on a 
Permanent magnet, and it attracts one end 
of a compass needle and repels the other. 
Heat it red hot, and it attracts the compass 
feebly, if at all, and both ends behave alike. 


MAGNETIZED IRON FILINGS illustrate the 
molecular theory of magnetism in another 
way. Fill a glass or paper tube nearly full 
of filings and, taking care not to shake the 
filings, magnetize them by stroking them 
over permanent magnet. Tested with the 
compass, they have the same effect as the 
magnetized steel needle, attracting one end 
and repelling the other. 

‘Now shake the tube to allow the filings 
to assume a haphazard arrangement. Hither 
end of the compass needle can then be at- 
tracted feebly to either end of the tube. 
This is because disturbing the arrangement 
destroys the magnetism of the filings as 
heating did that of the needle. 


MAGNETISM 


THOUGH NOT MAGNETIC, copper can be made to re- 
act to magnetism. Mount a horseshoe magnet on a 12 

length of string so it can be spun by twisting the cord, 
and under it mount a copper disk to spin freely on a 
pivot. Adjust the length of the string so the magnet 


won't quite touch the disk. Then twist 
CORD =} HORSESHOE 
im 


it. As the spinning magnet gains 
speed and gets closer to the copper 
disk, the disk begins to rotate. 
Although the copper itself does not 
became magnetic, a magnetic field is 
set up around it by eddy currents in- 
duced by the revolving magnet. This 
reacts with the magnetism of the 
horseshoe to produce motion. The 
same principle is employed in house- 
hold electric meters, with eddy cur- 
rents produced by the A.C. itself. 


the string a dozen times and release [co 


THIS DANCING COPPER COIL demonstrates an odd 
trick of electromagnetism. Many who are aware that 
magnetic materials are drawn into a coil through which 
an electric current flows don’t know that the turns of 
the coil tend to draw closer together at the same time 
because of magnetic attraction. Wind a loose coil 2” 
or so in diameter of a dozen turns of fine copper wire. 
Suspend one end from a stiff wire leading from one 
terminal of a dry cell and have the tip of the other end 
barely touching’a little mercury in a dish. 

Touch a wire leading from the other terminal of the 
dry cell to the mercury, and the coil immediately con- 
tracts because of the magnetic attraction between the 
turns, and in doing so it breaks the electrical circuit. 
When this happens, the coil spreads out again, the tip 
makes contact with the mercury, and the circuit is 
remade. This again causes the coil to contract, again 
breaking the circuit, and the process is repeated. The 
effect is best if the turns are rather close together. 


MAGNETIC SEPARATION, known in many 
manufacturing plants where iron bolts and 
other parts must be separated from non- 
magnetic metals, can be shown with a model 
that makes a fascinating toy. Wind 100 
turns of bell wire around half the length of a 
bolt about 6” long. Then make a continuous- 
belt carrier of paper, slipping one end over 
the other half of the bolt, which is left bare 
or covered with a glass tube to help the belt 
to turn. The other end of the belt may turn 
on a dowel or another glass tube. Motive 
power can be simply by hand or by any 
arrangement desired. Install a tent-shaped 
separator made of paper as shown. 
Connect the ends of the bell wire to the 
terminals of a dry cell—one cell provides 
sufficient current—and drop sand and iron 
filings on the belt as it slowly turns. As they 
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reach the end at the magnet, the sand falls 
off immediately on the far side of the 
separator, while the filings stick until they 
reach the other. 


. . « most useful precious metal, 
it is prized for coins, jewelry, 
plate, photography, and medicine. 


that shown below, pour the ammoniacal 


solution, This changes the compound into finely di 


nitrate to which first ammonium hydroxide and 
then potossium hydroxide are added in drops 


By KENNETH M. SWEZEY 


F THE precious metals, gold, 

silver, and platinum, silver is 

both the most common and the 
most useful. Beauty, malleability, 
sonorousness, and resistance to atmos- 
pheric oxygen have put it in demand 
for coins, jewelry, tableware, orna- 
ments, and bells since the beginning of 
history. Because it has the highest 
electric conductivity of any substance, 
it is prized in electric equipment. Silver 
nitrate, its most common salt, is used in 
making indelible ink and hair dyes, in 
photography and silver plating, and in 
medicine as an antiseptic and germicide 
taken both internally and externally. 

‘The metal is found both in its native 
state and as a salt. Its chemical symbol 
Ag is derived from its Latin name 
argentum, The familiar sterling silver 
is solid silver alloyed with 7.5 percent 
copper to give it hardness. United 
States coins are a similar alloy of 10 
percent copper. Plate is silver coated 
‘on a cheaper and harder metal such as 
steel or brass. 

Because silver is the most highly 
reflecting of all the metals, most mir- 
rors are coated with it. Minute particles 
of metallic silver, separated from a 
solution of silver nitrate by the addi- 
tion of a reducing agent, are deposited 
on the glass. You can demonstrate the 
technique by silvering the inside of a 
small flask, After you have acquired 


solution into it and odd a reducing 
metollic silver that is deposited on the glass 


experience, you can silver telescope mirrors 
and ornamental glass objects. Use a porce- 
lain, enameled, or paraffin-coated tray as a 
container. 

The reducing solution must “age,” so it 
should be made several days or even weeks 
in advance. Make it by dissolving 22 grams 
cane sugar in 250 ml. water in which has 
been mixed 45 ml. ethyl alcohol and 1 ml. 
concentrated nitric acid. 

Do not make up the silvering solution 
until just before using for, although it is 
safe while fresh, it becomes concentrated 
when it stands and forms silver fulminates 
—sensitive chemicals that may explode at 
the slightest touch. Immediately after use 
discard the remaining solution by washing 
it down the drain with plenty of water. 

This silvering solution is mixed in a large 
beaker or in an Erlenmeyer flask. For a 
first-rate silvering job, use only distilled 
water. Dissolve 5 grams silver nitrate in 
75 ml, water, and add slowly with constant 
stirring some concentrated ammonium hy- 
droxide, A dark-brown precipitate of silver 
oxide will form first, but it will dissolve as 
more ammonium hydroxide is added. When 
the solution begins to clear, put the am- 
monium hydroxide in drop by drop until it 
is completely clear. 

Now add very slowly and with constant 
stirring a solution made up of 2 grams 
potassium hydroxide in 80 ml. water. Silver 
oxide will again be precipitated, and it again 
will begin to clear with the addition of 
more hydroxde. Stop adding the potassium 
hydroxide, however, while the solution is 
still a light brown, disregarding any 
suspended matter that may be present. 

Clean thé flask to be silvered with alcohol 
or ether and follow with a swabbing of 
nitric acid applied with cotton on the end 
of a glass rod, Rinse the nitric acid off 


Tarnish is removed from silver electrolytically 


ith an aluminum pan and washin 
is a sulphide, generate some hydrogen sulphide in a lightly covered tumbler containing @ pie 


with distilled water. Then immediately half 
fill the flask with the silvering solution and 
add the reducing solution until it is full, 
swirling the flask to mix the two. The 
temperature of both solutions should be 
about 18 deg. C. (64 deg. F.). Keep swirling 
the flask gently, and in a few seconds bright 
silver will appear on the inside surface. 
‘This coating should be sufficiently thick in 
about five minutes, after which the flask 
should be emptied down the drain and rinsed 
out to prevent forming of a fulminate. A 
coat of varnish or shellac will keep the 
silvered surface from tarnishing. 

Although silver does not react directly 
with oxygen, it tarnishes by reacting with 
sulphur such as is contained in rubber bands 
(vulcanized with sulphur), eggs, and may- 
onnaise. Traces of hydrogen sulphide in the 
air also cause the black coating that re- 
quires frequent polishing. 

To show the nature of tarnish, you can 
produce it quickly by exposing a silver 
object to hydrogen sulphide gas, Cover a 
few grains of iron sulphide in a small vial 
with dilute hydrochloric acid, place the vial 
in a tumbler, and put beside it a silver spoon 
that has been moistened with water. Cap 
the tumbler loosely and stand it outdoors or 
in a well-ventilated room, for the gas has 
a foul odor and is poisonous. 

Most people remove the tarnish from 
silver by rubbing with a soft abrasive such 
as infusorial earth or precipitated chalk. 
An electrolytic method requiring no manual 
effort is also known to housewives. The 
silverware is placed in a clean aluminum pan, 
with each piece touching the aluminum, and 
is covered with water containing several 
teaspoonfuls of washing soda (sodium carbo- 
nate). To hasten the reaction, the water is 
heated almost to boiling. The silver, touch- 
ing the aluminum and surrounded by sodium 


sda. To show tarnish 
of silver 


Black silver nitrate stains can be removed from 
cloth by copper chloride, hypo, and a water rinse 


carbonate solution, forms one plate of an 
electric cell which first turns the silver 
sulphide tarnish into metallic silver and 
then deposits this on the pan. Steel wool 
easily removes discoloration from the pan. 

‘This electrolytic method does not wear 
the silver away any quicker 
than abrasive rubbing. It 
should not be used on silver 
ware having a “French finish, 
that, is, a finish in which the 
depressions are toned with 
gray, since it may clean out 
the depressions as well as the 
surface. 

Silver nitrate (AgNO) is 
formed by dissolving silver in 
dilute nitric acid. In its pure 
form it is a white crystalline 
substance that readily dissolves 
in water. It is a strong oxidiz~ 
ing agent and will burn the 
skin, leaving a black stain of 
finely divided metallic silver. 
Silver nitrate stains on cloth 
may be removed by treatment 
with a 20-percent solution of 
copper chloride, then with a 
10-percent solution of sodium 
thiosulphate _(photographers’ 
hypo), and a final rinse in plain 
water. 

Add a solution of a soluble 
bromide, chloride, or iodide to 
a solution of silver nitrate, and 
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developer. Expose one to light to turn its precipitate black, ot 
ot left. Hypo el 


you will get a light-sensitive salt of the kind 
that makes possible the whole magic of 
modern photography. Mix the salt with 
gelatin, spread the suspension thus made 
on a photographic plate or film, place this in 
a camera, expose it to the light through 
the lens, and the salt mysteriously changes. 
Examined under a safe light, the plate shows 
nothing unusual: but put it in a reducing or 
“developing” solution, and it is darkened by 
black metallic silver in density exactly pro- 
portional to the light that struck it. 

The action of light-sensitive silver salts 
in photography can be demonstrated. Work- 
ing under a red safe light, dissolve 1 gram 
silver nitrate in $0 ml. water and 1 gram 
potassium iodide in another 30 ml. water. 
Put 10 drops of each solution in each of two 
test tubes half filled with plain water and 
add a little standard photographic developer. 
You will have a whitish precipitate in the 
tubes. Take one tube into the light, and this 
precipitate will quickly turn black, the silver 
iodide changing into metallic silver under 
the influence of the light and the developer. 

Again working under the safe light, com- 
plete the photographic process by adding a 
concentrated solution of hypo to both tubes, 
shake them for a minute or two so the 
“fixer” will dissolve the fodide that has not 
been acted upon by light and prevent its 
later conversion into black silver. ‘The solu- 
tion that was not exposed clears up com- 
pletely, while the other becomes clear except 
for the settling metallic silver. 


two solutions of silver iodide and 


rs both except for silver in the expored tube 
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KING TUT'S TOMB, so you tell your 
friends as you present the puzzle above, 
vandals 


open the little puzzle will have many a 
moment of frustration before they learn 
the secret, 

Building details are given in the 
drawing above for the four parts—base, 
slide, cover, and brass stop. They are 
easy to make, but must be accurate. 
‘The stop fits into the depression in the 
slide and locks the box once the slide 


THREE TAGS held together 
with a cord, as shown at 
right, can be ‘separated 


easily by folding the slit portion through the hole in 
the large tag in the way indicated. It's a puzzle, 
though, that will fool a lot of people. Make the tags 
of cardboard that bends without cracking, and use 
reinforcement rings.—ROBERT M. COWAN. 
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BASE 
ae Len 


BRASS STOP 
(8 Twion) 


and cover are in place. To open the 
box, merely turn the puzzle over, swing 
the cover out the proper amount, and 
let the stop fall into its depression. The 
slide can then be pulled back since its 
pivot hole is in reality a slot. 

‘Use hardwood so the pieces won't 
wear, and finish with a stain and var- 
nish. The dovetail can be glued into 
the base to avoid carving both from one 
piece.—GEORGE BARR, 


CAN YOU REMOVE the eight wooden washers 
from the ladder shown at left without taking them 
off the string? This is an ancient Chinese puzzle, 
and it is still a teaser. 

‘Thread the needle back through the washers 
‘and the holes in the rungs, beginning at the one 
on the top right in the drawing and keeping a 
loop above this washer so it is never really off the 
string. Now, thread the string through again, this 
time beginning at the upper left and taking the 


the washers but not through the 


rungs. All that then remains to be done is to draw 
the loop at the upper right through, and they will 
be off the ladder and on the string —G. B. 


DIAMETER OF HOLE 


ESS vor Z 
ofsur ee 


Roadside Stand Made 
as Two-Wheeled Cart 


‘THe farmer or other country 
dweller whose land sometimes 
produces a profusion of fruit or 
‘vegetables frequently finds that 
a roadside stand is a simple and 
profitable venture. Most stands, 
however, must be permanently 
placed, remaining out in full 
view in seasons when they are 
of no use. The stand shown can 
not only be trundled out of sight 
when not needed, but also has the asset of 
an unusual and attractive appearance. It 
may consist of the wheels and axles of an 
old buggy or surrey, fitted with a simple 
4’ by 7’ box body. Prop legs, a frame for 


the awning, and a pole handle complete the 
essential parts. Paint the wagon stand a 
gleaming white and set it off with an awn- 
ing of pleasing maple green for an attrac- 
tive contrast—BRUCE MACINTOSH. 


Wire and Planks Serve as Unloader of Gravel or Coal in Truck 


KF tauck ovine s 
ay IN Low GEAR 
Riwcoasine X7 TRUCK 
A. 


Two planks and two lengths of 1%” wire 
rope may be fashioned into a simple unload- 
ing device that permits the use of cargo 
trucks as dump trucks, and that allows a 
load of gravel, coal, or the like to be un- 
loaded in jigtime. The idea, as reported in 
Army Motors, was devised overseas by Cap- 
tain D. M. Googins, a member of the 184th 
AAA Gun Bn. 

‘The unloader is constructed as shown in 
the drawing above, allowing about 1” side 
clearance between the plank ends and the 
truck body. The forward plank is fitted with 
a short vertical two-by-four that can be 
chained to hold the plank upright while the 
truck is being loaded. 

If a power shovel is used for loading, the 
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512" PLANK 
LENGTH 70 SUIT 
‘TRUCK BOO). 


first shovelful must be 
dropped carefully so 
that the rear plank 
won't be knocked over. 
‘Thelatter plank should 
be located a bit for- 
ward of the center of 
the truck body; a little 
slack in the cables be- 
tween the two planks allows the rear load to 
be dumped separately. Hook the cables to 
another truck with the brakes set, a con- 
venient tree, or some other suitably solid 
object. During the unloading process, which 
consists merely of driving the truck slowly 
ahead, the truck floor will be scraped clean 
if one or two men “ride” the rear plank. 


POPULAR SCIENCB 


Rotating Lights Scare Ducks Away from Newly Planted Fields 


TRANSFORMER 


Rotating the lights themselves isn't necessary with 
the flasher circuit shown above, for the lamps are 
energized in sequence. The original model, pictured 
below, uses o junked wathing machine to turn them 


‘Wincrons were a tough 
problem for farmer Joe Mc- 
Millan of La Conner, Wash., 
and none of the classic meth- 
ods of widgeon assault—beat- 
ing dishpans, waving red 
flares, shooting off firecrack- 
ers, and even potting a few 
with shotguns—seemed effec- 
tive to him. For the widg- 
eons, a breed of duck with a 
fondness for seeded fields, 
would merely retreat in the 
darkness until the rumpus 
ceased and then swoop back 
to feast on his newly planted 
acres, 

‘The clue that started Mr. 
McMillan on the road to a solution of his 
widgeon problem was the discovery that one 
part of his land was left severely alone by 
the foraging ducks, This part was near a 
curved highway, and auto headlights swept 
over it as they made the turn, His solution, 
evolved with the aid of Eugene Schuh and 
Charles Wildebour of the local utility com- 
pany, was to build a widgeon-frightener: a 
revolving light improvised from eight head- 
lights mounted on an old washing machine. 

‘So thoroughly did this gadget alarm widg- 
eons that Mr. McMillan's fame spread; late- 
ly the Government's Fish and Wildlife Serv- 
ice has come out with plans for a simplified 
duck-scarer, shown schematically at left 
above. In this design the lights themselves 
do not revolve, but are lighted in sequence 
by a flasher that gives the illusion (to widg- 
eons) of rotation. —E. M. BERNARD 


A BEAM 2,500’ LONG is produced by this 
portable and rechargeable searchlight, ac- 
cording to its makers, the U-C Lite Manu- 
facturing Co, of Chicago. It’s powered by 


‘@ 6-volt storage bat- 
tery that can be 
recharged without 
removal from its 
container by an A.C. 
rectifier, a home- 
lighting plant, or 
other D.C. source. 
‘The lamp head may 
be turned in any di- 
rection and the unit 
is well balanced for 

. carrying on a shoul- 
der strap or by hand. 


TESTING ELECTRIC FENCES has com- 
monly been done with devices that simply 
showed the presence or absence of a po- 
tential on the section being checked. The 
tester in the photo below will indicate if 
current is being drawn off by weeds, 
branches, or cracked insulators to an ex- 
tent that might render the fence ineffec- 
tive in the control of livestock, according 
to the Prime Manufacturing Company, of 
Milwaukee, Wis. 


r 


A snap-on lens gives 
floodlight effect. 
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CoLorFUL figured or plain satiny oilcloth 
can be made up in your own home into du- 
rable, washable window shades. Patterns 
are available to carry out the decorative 
scheme of a kitchen or bathroom, while for 
other rooms there are handsome felt-backed 
cilcloths in white or cream with stain- 
finished brocade designs. Old rollers may 
be used if the springs are still good, or you 
may purchase new rollers of the desired 
width at a hardware or department store. 

Cut the oilcloth 4” narrower than the 
roller and 12” longer than the window. At 
the bottom turn up a plain hem with the 
longest stitch on your sewing machine or 
attach a scalloped border, as shown in the 


drawing. In either case leave a pocket for 
a stick to hold the end flat. Then lay the 
cilcloth on the floor or a table and tack 
the upper end to the roller, using 4” tacks 
so as not to damage the spring and check- 
ing to see that the finished side will be to- 
ward the room. Oilcloth usually comes very 
wide, and for kitchen and bathroom wit 
dows it may be possible to save material 
by using the width for the length of the 
shade if the pattern is such as can be 
turned sideways. 

Handsome, serviceable shades for porches 
and playrooms can be made in the same 
way with fine matting. If you can obtain 
the proper widths, all you need do is tack 
it to rollers; otherwise you must cut it and 
bind the edges.—ELiziBerH KeTCHAM. 


Miter-Gauge Rod Serves as Auxiliary Fence on Circular Saw 


For cutting duplicate pieces to identical 
length with the miter gauge, the rip fence 
is often used as a stop gauge, but pieces so 
cut off tend to wedge between the blade and 
the fence. Separate attachments are avail- 
able, or a makeshift arrangement can be 
set up by holding a 
piece of wood against 
the fence with a C- 
clamp. However, the 
purpose can be served 
admirably by using 
the miter-gauge rod 
as shown. 

In the rip fence, well 
in front of the saw 
blade, drill a hole for 
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a sliding fit for the miter-gauge rod. Then, 
directly above this hole, drill and tap a 
second hole for a thumbscrew to tighten on 
the rod. Work is set up to the rod while 
held against the miter gauge, but is clear 
of the stop when cut off.—BURL KNUTSON. 


Base Added to Station-Wagon Seat for Use in a Recreation Room 


IF YOU are planning to hold 

a large party in your base- 
ment recreation room, you 
probably will need extra 
seating facilities. You can 
use the leather seats from 
a station wagon for the 
purpose simply by adding 
temporary wooden bases to 
them. Make each base, as 
shown in the accompanying 
drawing, from four boards 
and four 2” by 4” corner 
posts, For a modern effect, 
make the base shorter and 
narrower than the seat. The 
over-all height of the seat 
and base should be 15” to 18”. Finish the 
base by countersinking and puttying all 
fastenings, sanding smooth, and painting 
with a bright-colored enamel. Attach the 
seat with hooks and eyes to anchor it for 
use of your guests. Then, after the party, 
put the seat back in the car and store the 
base for future use.—ROBERT M. FLETCHER, 


GROWTH-REGULATING SUBSTANCES 
for use as selective herbicides—that is, 
for killing one plant while leaving an- 
other in perfect health—have been ex- 
amined by two scientists, C. L. Hamner 
and J. W. Mitchell. Experi- 
menting on bindweed, they 
discovered that one of the 
most potent of these com- 
pounds is 2, 4 dichlorophen- 
oxyacetic acid, In the photo 
at the right, the area shown 
at the left of the dividing line 
was treated with the acid. 
That to the right was un- 
treated. Mr. Hamner asserts 


TAKING THE JOLT out of tractor 
riding is the special feat of this new 
suspension seat, developed and manu- 
factured by the Monroe Auto Equip- 
ment Company, of Monroe, Mich. 
Ever since that spine-jolter, the 
tractor, was first introduced, farmers 
have been far from comfortable while 
operating it. In this seat, a special 
triple-action hydraulic shock absorber 
offers resistance to violent action on 
the part of the coil spring under the 
seat, providing a level ride for the 
operator when the chassis bounces up 
and down over the usual rough terrain 
traversed by tractors. 


that such a treatment constitutes a new 
principle in weed control. The acid pro- 
duces a cancer-like growth in the weed 
that leads to death by physiological re- 
sponse, not by the usual caustic action, 


MODEL PREVIEWS of complete 
factory layouts have become stand- 
ard with planning engineers of the 
‘Westinghouse Co. and others. Since 
every piece of model equipment is 
accurately scaled, engineers can 
tell the space each machine will 
occupy. Below is a Plexiglas- 
enclosed model of a synthetic-rub- 
ber factory designed by the Blaw- 
Knox Co. ‘The model was made by 
Display Studios, of Pittsburgh. 


MODEL OIL DERRICK, 10% feet tall, 
including base, duplicates all the im- 
portant operations of the full-size rigs. 
Built by engineers for the Baash-Ross 
Too! Co., Los Angeles, Calif., it displays 
the operation of various tools far 
underground by showing them turning 
inside transparent plastic tubing. In- 
sets show (at top) the %-hp. operating 
motor, and (lower left) tool in its trans- 
parent plastic tube. 


ali 


PLASTIC BINOCULAR CASE is made 
by Bakelite Corp. of low-pressure lami- 
nate. Advantages are lightness, dimen- 
sional stability at all temperatures, and 
resistance to moisture and fungus. 


Preparing a track for a Westinghouse scale model of a roller 
conveyor previous to installing in an “industrial doll house" 
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Japanese Land Weapons 


guns. The Japs are smart enough to realize 
this situation gives them a terrific supply 
problem, but their lack of productive ca- 
pacity in their factories evidently has made 
it impossible for them to correct it in time. 

Before this war is over, the Japs may 
have their entire army supplied with the 
larger, improved rifle. Even so, they will 
still be outclassed in that category, for 
their newest rifle is not as good as our old 
‘Springfield—to say nothing of the Garand. 
‘They have finally achieved a muzzle ve- 
locity of 2,300 feet per second, as against 
2,800 for the Springfield and Garand. Their 
effective range is now only 600 yards, as 
against our 1,000. In other words, the serv- 
ice rifle with which the Japs will end this 
war is not as good as the one with which 
we ended the last one. 

It is much the same story throughout 
the whole comparative picture of war 
weapons. If the Japs could not copy as 
simple a thing as a shoulder rifle and pro- 
duce one equal to the original, given all 
these years to do it, what chance have they 
to equal the extremely complicated ma- 


(Continued from page 134) 


chines with which we are fighting the war? 

There are various explanations of Jap- 
anese backwardness among our experts 
who are well informed about the Japs and 
their production methods. Some think it 
is due primarily to a lack of engineering 
brains, some to a dearth of skilled mechan- 
ics, some to their limited factory capacity. 
‘It may be a combination of all these factors, 
and others besides. Whatever it is, the end 
result is the same—a hopeless tardiness in 
producing the weapons for fighting such a 
war as this, a fatal lack of adequate armor 
with which to meet us in the final show- 
down. 

‘No doubt the Japanese war lords are 
aware that their finish will come quickly if 
and when we get into China with such 
force and equipment as we now have in 
Europe. Estimates in Washington differ 
widely as to how long it will take us to 
achieve such a landing. The Japs may be 
expected to stake everything upon pre- 
venting us from making a landing in force, 
and that includes their whole navy and all 
their air forces, to the last ship and plane. 


World's Biggest Bargain Counter 


(Continued from page 129) 


overnight hikes, and are generally useful 
to hunters and campers, especially as they 
roll up into 6 by 30-inch rolls and the T bars 
come apart for easy packing. 

‘The Procurement Division maintains sam- 
ple rooms at its eleven regional offices in 
the United States and one in Puerto Rico. 
In its Washington showroom, for example, 
it is currently displaying dummy riftes 
suitable for cadet drill; bolo scabbards 
which can be converted into belt tool car- 
riers; skis, shoes, discarded packs, a Signal 
Corps signaling device, various surgical 
instruments and appliances (some of which 
make excellent model-making tools), and 
cots and mattresses. 

Already on the retail market are the first 
items of electrical equipment, such as com- 
pact field telephone sets of the Army Signal 
Corps. Each of these consists of two self- 
contained telephone units five by nine by 
10 inches with connecting wire. The bells 
work on a magneto and, as the instru- 
ments are built for the most rugged service, 
there is hardly anything to get out of order. 
One department store advertises these at 
$29.95. 

Lanterns are available in wide variety— 
boat signal lanterns, circular masthead lan- 
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terns, and signal lanterns with swinging 
handles. 

Of great appeal to those who need a 
small boat is the so-called M-1 flatbottom 
assault boat, constructed of quarter-inch 
waterproof plywood on oak frames. The 
over-all length is 13 feet, 6% inches, the 
beam or width amidship five feet, four 
inches. ‘These boats are sold to dealers with 
a retail ceiling price of $75. Since the 
transoms are too high for outboard motors 
and have to be cut down for that use, deal- 
ers may add a reasonable charge for the 
work, as well as for supplying thwarts, 
oarlocks, and other accessories. The Mari- 
time Commission has some used and re- 
conditioned boats for sale to individuals at 
a top price of $56. 

Life rafts will also be distributed by the 
Maritime Commission. They might be used 
for diving floats at lake resorts. 

‘Very few of the items will be sold directly 
to the public by the Government, but de- 
partment stores, mail-order houses and other 
retail outlets are supplied with a publica- 
tion, “Surplus Reporter,” which lists the 
items that are being released as surplus 
Property. 

Besides the Treasury Department's Office 
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of Surplus Property, which handles most 
consumers’ goods, and the Maritime Com- 
mission, which sells ships, small craft, and 
marine fittings and supplies, there are 
several other disposal agencies. The Re- 
construction Finance Corporation will sell 
capital and producers’ goods, such as raw 
materials, manufacturing plants, real estate, 
machinery, airplanes and parts; and its 
subsidiary, the Defense Supplies Corpora- 
tion, also will dispose of some surplus 
goods. The War Food Administration will 
sell surplus food. The Army and Navy, 
although selling large quantities through 
the disposal agencies, will sell certain small 
lots, mostly through their own salvage 
depots. 

‘To co-ordinate the activities of all agencies 
in an attempt to avoid the many mistakes 
made in disposing of surplus goods after 
World War I, Congress has set up an over- 
all policy-making body, known as the Sur- 
plus Property Administration. It will set 
the pattern for the sale of all Government 
surplus property, but will not actually con- 
duct sales itself. 


Phosphor Crystals Have Role 
in Postwar Electronics 


PuosPror crystals that absorb light and 
continue to shine in the dark will exert a 
strong influence on the postwar develop- 
ment of electronics, says Dr. H. W. Lever- 
enz, of the Radio Corporation of America. 
In fluorescent lamps they will function as 
illuminants for homes, business buildings, 
and streets. Other phosphor crystals, it is 
predicted, will display news and entertain 
ment on the screens of our television sets, 
while kindred phosphors in the screens of 
electron microscopes will aid in fathoming 
the mysteries of bacteria and molecules 
toward the end of promoting a healthier and 
happier life. Phosphor crystals have been 
known for centuries, but it remained for 
electronic research to put them to practical 
use, Through work with television, highly 
efficient luminescent materials have been de- 
vised to glow in almost any conceivable 
color. 


Salvage every scrap of waste 
paper — old magazines, news- 
papers, wrappings, corrugated 
boxes, and outdated correspond- 
ence. It can be reworked into 
cases for blood plasma and other 
supplies for our fighting men. 
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Simple Paper-Perforating Knife 


PERFORATING single sheets of paper, 
mimeographed forms, and thin cards for 
tearing “on the dotted line” is easy with 
this quickly constructed device. The base 
and paper guide are made of wood. The per- 
forating knife is a length of old hacksaw 
blade and has a knob handle. Assemble as 
shown in the drawing above, In use, place 
the paper to be pierced on the base and bring 
the blade down sharply.—KEN MURRAY, 


Novel Sandpaper Pencil Point 


‘To PRODUCE a fine point on a pencil, re- 
move the metal knife from a plastic sharpen- 
er, insert the pencil, and lay a scrap of 
sandpaper over the groove, holding it in 
place with the left thumb, Light pressure 
of the thumb gives a long point—heavier 
pressure gives one with less taper—K. M. 


“ls that Dutch enough for you?” 
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= WHEN YOU BUY NEW TIRES: 


Choose the Name You Can Trust in Rubber! 


The factors that dictate wise tire- 
buying have changed. 
Because today ALL tire manufac- 
turers use the same raw 5 
(GRS) in building their tires, extra 
value depends entirely on the skill 
of the maker. 
This GRS (Government Rubber 
Styrene) is a wholly new n 
It requires new compounding and 
s. Hence the 
or 
longer 
reliable guides to the quality of 
today's synthetic tires. 
That's why it will pay to give more 
attention to the name that is 


signed” to the new tires you buy. 


The name “Seiberling” molded 
into a synthetic tire means: 


—i was designed ond engineered by 
mon who have repeatedly distin- 
guished themselves in the creation 
of bosic tire-building improvements, 


—it was built by the o 
recognized os "Expe' 


enization 
in Rubber”, 


is marketed by people who have 
© priceless reputation for honesty. 


You can select a Seiberling 
Synthetic Tire with complete 
confidence. It bears 


THE NAME YOU CAN TRUST IN RUBBER 


THE BATTLE OF RUBBER 
IS FAR FROM WON! 


This wor is consuming tires of o rate 
40 fost no one could possibly have 
foreseen it. They are the most im 
perative single of our 
forces today! One fighting uni 
requires 5000 in 24 hours. That 
means fewer tires for civilians. Con- 
fioved conservation of your fires 
is essential. Your Independent 
Seiberling Dealer con help you make 
them last longer. You can trust 
him—he is on Expert in Rubber! 


SEIBERLING 
TIRES 


iS 


RETAILED ONLY BY FREE, INDEPENDENT 
BUSINESS MEN DISPLAYING THIS 
SIGN OF QUALITY 


“IGHTER MOMENTS with 


“Lucky this is on practice maneuvers and 
lucky we had a tailor with us!” 


“Keep Your Eye on the Infantry— 
the Doughboy does it.” 


"Tue cance: 
culty obtaining flashlight batter- 
ies, We want you to understand the reason for 
this wartime shortage. Practically our entire 
production is earmarked for the Armed Forces 
and vital war industries. 

After the war “Eveready” batteries will be 
plentiful again. And for your advanced infor- 
mation they will be even better . . . designed 
to give longer life, improved service. 


The registered trade-mark “Eveready” distinguishes wroduets of National Carbon Company, Inc. 


No Flying Without Airfields (continued jrom page 81) 


encouraging a shrinkage rather than an ex- 
pansion of landing areas? If whirling-wing 
craft—which can take off straight up and 
land straight down—are first in popularity, 
will communities be dotted with relatively 
small fields, rather than a few larger ones? 

To all these questions only the public can 
answer. Any air line or manufacturer would 


“Okay, Tower! Just one more # 


9, please. How the 
devil am | going to find out which 


Runway 25752" 


give a year’s earnings to get those answers 
in advance. The trouble is that the public 
itself doesn’t know them yet. 

‘Using the only lamp by which man’s feet 
are guided—the lamp of experience—manu- 
facturers, air-line executives, and private 
flyers are counting on compromises in ar- 
riving at airport sizes and runway lengths. 

While at least two manufacturers are 
planning the construction of airliners to 
‘accommodate 100 passengers or more, which 
would require 10,000-foot runways, Charles 
I. Stanton, Deputy Administrator of Civil 
Aeronautics, say: 

“Twenty- to 60-passenger airplanes are 
going to be the backbone of our domestic 
air-transport system for some years to 
come, because they can furnish long-distance 
travel with intercity bus-schedule frequen- 
cies, Edward Warner, of the (Federal) Civ- 
il Aeronautics Board, concludes that 50- 
passenger airplanes are likely to be the best 
for transatlantic services also.” 

Cities, anxious to be on the main line of 
air traffic, are in a quandary. It is axio- 
matic among airport engineers that if you 
double runway lengths, you require four 


times as much over-all area in an airport. 
They state, too, that if the terminal is placed 
in the center of the airport, with runways 
sticking out like the spokes of a wheel—a 
favorite current design of some of the plan- 
ners—you again quadruple the size. That 
automatically pushes the airport farther 
from town. Great expanses of land rarely 
are available at the city limits except at 
prohibitive prices. 

So compromises will be made. A few of 
the big cities will have super-airports with 
a few paved runways nearly two miles in 
length. Very likely these will be for air- 
liners engaged in intercontinental flying. 
‘There will be hundreds of terminals with 
runways no more than a mile in length for 
intercity schedules. 

Typical of the outsize airports to come is 
Idlewild, under construction for New York 
City. It will cover 4,057 acres, contain a 
dozen paved runways and, when complete, 
will be able to handle a theoretical total of 
5,760 take-offs and landings each 24 hours. 
Chicago has under consideration a vast air- 
port covering 3,600 acres fronting on Lake 
Michigan. 

Of the first half dozen runways to be built 
at Idlewild, by the way, two will be 10,000 
feet long, and the other four will scale down 
to 8,200 feet, 7,500, 6,500, and 6,000 (2,000 
yards). 

For airliner operation, airport saturation 
depends not on the size of the landing area 
but, instead, on the number of schedules 
that can be handled hourly. ‘That, in turn, 
depends on the number of planes that can 
be dispatched and landed under instrument- 
flying conditions—when fog, snow, or heavy 
rain lowers the “ceiling” and reduces visibil- 
ity. That, finally, depends on the installa- 
tion of parallel runways and the refinement 
of radio aids. 

Parallel runways now permit only six de- 
partures and as many arrivals an hour in 
instrument weather. Engineers are hope- 
ful of boosting that to 30 in and 30 out—or 
one movement per runway each two min- 
utes—in the next few years. In clear weath- 
er a movement of 70 planes an hour on one 
runway is considered feasible. 

Just what the private pilot will have in 
landing facilities in the postwar years will 
depend in part on demand, in part on the 
vision of the men planning for the future 
of private flying. The utility of the private 
plane hinges on that hoary conundrum: 
Which came first, the chicken or the egg? 
Should private flying create the demand for 


(Continued on page 212) 
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Buy War Savings Bonds and Stamps regularly. 
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AVAILABLE NOW! 


To receive this new, complete, 
illustrated Weatherhead 
Catalog without charge 
write us today enclosing thi 
tisement. Practically 

tantaviation engineer 

production executive 
handsomely bound, 
handbook at his elbow 
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1. AN Fittings 
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No Flying Without Airfields 
(Continued from page 2: 


landing areas, or should landing areas 
create the demand for planes? 

‘The national aviation planners are bank- 
ing on an increased demand for planes if 
the landing areas are created first. 

Very likely several hundred of the larger 
airports ultimately will be closed to priv- 
ate flying. Even now the big terminals dis- 
courage the patronage of the private pilot 
by charging him landing fees. (At New 
York City’s La Guardia Field, for example, 
the minimum charge for a private-plane 
landing is $2.50.) They don’t welcome priv- 
ate planes for the same reason that a rail- 
road terminal does not plan for, or welcome, 
the business of the private motorist. 

In the postwar years the landing areas for 
the private pilot will have all the landscaped 
beauty of the express highway. They will 
cluster around the perimeters of the big cit- 
ies, or, indeed, be built right within the city 
limits, within easy reach of the business dis- 
trict. ‘They will be as much a part of the 
smaller community as the playground or 
the town square. 

Nor will they be limited to that. Inter- 
mediate landing areas, probably to be known 
as “flightstops,” will be sprinkled liberally 
throughout the country. In the form of TT's 
or L’s to provide take-offs and landings for 
all wind directions, they will be built at the 
intersections of major highways, and more 
than likely be adjoined by the counterparts 
of the automobile tourist camp. There the 
itinerant pilot can land in the face of a 
storm front or tarry overnight. 

Col. Earle Johnson, national commander 
of the Civil Air Patrol, Army Air Forces 
auxiliary, suggests that both for the future 
of civilian flying and for the military secur- 
ity of the nation landing facilities can well 
be made postwar victory projects—taking 
the place of “useless” war memorials. 

The national airport program is identified 
inseparably with national defense. Air- 
ports mean facilities for moving armies 
from one border of the country to the other 
by air overnight. They mean the opportun- 
ity to concentrate fighting and bombing 
planes at any point that may be threatened. 
‘They mean mass flying, and mass flying 
means a backlog of men who will know at 
least the rudiments of aviation if they must 
be thrown into military training in another 
emergency. 

Tomorrow's airport-airpark-airstop-air 
harbor network gives promise of crystalliz~ 
ing what airmen have been talking about 
almost since the turn of the century—mass 
three-dimensional travel. 
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Engineer of the 
Flying Blanket 


The Story of 
Bob Sambleson 


et 


In Bridgeport today, in England tomorrow, Bob 
Sambieson works as if the outcome of the war de- 
pended upon him alone. And that’s the spirit of his 
associates who stopped the peacetime manufacture 
of electric blankets and sent them sailing through the 
sky in the form of electric flying suits for the AAF. 
‘They give our fliers warmth and unhampered move- 
ment ... when they are flying in the crippling cold of 
60 below, four and five miles above the earth. General 
Electric Co, Schenectady, N.Y. 


“GAGS 


Bob Sombleson grew up on Long Island. He liked sports, 
radio, and Scouting. Canoeing up the Hudson River, with 
nother Scout, was an early adventure. 


with G.E. ot Bridgeport. 
lectric flying suits; he often 
takes part in cold-room and flight tests. 


GENERAL @ ELECTRIC 


"The G-E All-girl Orchestra” Sunday 10 p.m. EWT, NBC— 


Hear the General Electric radio programs: 


He studied hard ot Stevens Tech, won @ varsity "S" in 
lacrosse, wrote a musical comedy for the college players, 
‘ond was president of his fraternity. 


Electric suits, plugged in like @ toaster, 
toost-warm. Sambleson and his fellow-engin 
designed 285 electric garments. 


filers 
have 


“The World Today” news every week doy 6:45 p.m. EWT, CBS. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


£ 7 
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New Electroaire Power Unit Converts 
Standard Drill Press to Automa 


This exact control over feed and retraction speeds permits ready 
conyersion of standard drill press with tapping head into an auto- 
matic tapping machine, capable of producing Class III threads, 
even with comparatively unskilled operators. By adjusting speed to 
conform to the lead pitch of the threads being tapped, the tap will 
cut without forcing threads, and on the reverse the tap will actually 
“float” out of the part with no strain against the thread angle. 


Air-powered jigs and fixtures can be opened, closed, and indexed 
by the Electroaire Power Feed. The unit can be set for a pre- 
determined number of cycles so that multiple holes can be drilled 
in the same piece without ejection, by means of an indexing fixture 
controlled and synchronized by the Electroaire Unit. One operator 
can run as many as two or three drill presses, turning out top- 
quality work with few rejects and with a minimum of tool breakage, 
thus effecting a great savings in time. 


Present stockpiles of finest quality materials used in the manu- 
facture of Wrigley’s Spearmint chewing gum are now exhausted— 
necessitating discontinuance of production. When a supply of 
proven materials—known to be up to the finest standards of 
quality—is again available, Wrigley’s will resume production— 
And Wrigley’s Spearmint will be back to again help you on your 
job. In the meantime they are manufacturing a war brand. Whole- 
some but not excellent enough for the Wrigley brand name. 


You can get complete information from Electroline Manu- 
facturing Company, 1975 East 61st Street, Cleveland 3, Obio 
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Shows holes being drilled 
‘automatically 
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ee AUTOMOTIVE SPARK PLUGS WITH 
AIRCRAFT PRESTIGE AND EFFICIENCY 


- 
y Bringing the same performance, depend- 
ey ATION ability and extreme quality to automotive 
Genre spark plugs thet are required of spark 


plugs for a high-flying Super Fortress 
is the latest achievement of Champion 
Spark Plug engineers. Champion's re- 
search and engineering background, be- 
cause it is exclusively devoted to the pro- 
duction of better spark plugs, brought in- 
valuable experience to avi 
automotive field. Bu wartime av 
spark plugsto many extreme tests—strato- 
spheric flight, supercharging, violent 
temperature fluctuations, 100 octane 
gas—all of which Champion-Ceramic 
Aircraft Spark Plugs met with extraor- 
dinary success. Today these same qual- 
ities, the same basic materials, precision 
manufacturing and design are yours 
in spark plugs for your car. Demand 
Champions, the spark plugs with 
craft prestige and efficiency. Champion 
Spark Plug Company, Toledo 1, Ohio. 


-DEPENDABLE 


CHAMPION 


= SPARK PLUGS 
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a Nicholson file 
‘for every purpose 


3000 kinds, cuts and sizes for every in- 
dustrial, farm, home and “hobbyist” use. 
FREE BOOK, “File Filosophy” (48 
pages), on kinds, use and care of files. 


Nicholson File Co., 19 Acorn St., Providence 1, Ral. 
(Un Conade, Port Hope, Ont.) 
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where it was dropped. The scientists have 
considered, but not tried, putting a tiny 
radio transmitter on the pole so that it can 
send out an SOS when it breaks water. 

Another, more sporting, method is gen- 
erally used now to regain the 200-pound, 
free-floating, camera rig. Buoys, salt cubes, 
and weights are put on dummy poles, which 
are dropped at the same time that the im- 
portant one is tossed to Davy Jones. By 
varying the amount of salt, these extra poles 
can be made to rise at 15-minute intervals. 
And by following these guideposts as they 
pop up, the photographers can be reason- 
ably certain of finding the pole bearing their 
camera. 

Even though the apparatus is not attached 
to the ship, several exposures can be made 
on each descent. A clockwork, started by 
the pole's collision with the bottom, advances 
the film and clicks the shutter. Two pictures 
usually are taken because the first one is 
likely to be clouded by sediment stirred up 
by the pole. The first shot, in fact, often 
looks as though there were a cloud of dust 
on the floor of the ocean, but a second view, 
30 seconds later, is frequently as clear as 
though the scene were on a sunny shore. 

An ordinary large flash bulb can be sent 
down 60 fathoms (360 feet), and little bulbs 
can be lowered 650 fathoms without protec- 
tion. For deeper dives, the little flash bulbs 
are placed in glass cups, exactly like the 
sediment cup on an automobile fuel line. 
Dr. Ewing also has obtained some 12-volt 
bulbs in Pyrex envelopes, three sixteenths 
of an inch thick and about two inches in 
diameter. These have proved satisfactory 
at a depth of nearly four miles. 

Motorcycle batteries hung on the camera 
pole light the bulbs. The batteries are en- 
abled to withstand the pressure by overfill- 
ing them with liquid and substituting little 
rubber balloons for the caps. The balloons 
Permit equalization of the interior and ex- 
terior pressure. Very little insulation has 
been found necessary for the wiring. Lucite 
sleeves are placed around the electrical con- 
nections, however, in such a way that the 
increasing pressure of the water tightens 
the connections as the apparatus descends, 

Best results have been obtained by hang- 
ing the flash bulbs below the camera on the 
pole, between the lens and the bottom being 
photographed. Cone-shaped reflectors are 
substituted for the platters generally used. 
And the photographers hope eventually to 
obtain special under water flash bulbs with 
built-in, conical reflectors. 

(Continued on 
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From a string on a strut... 


To this... 


N THE EARLIEST days of avia- 

tion, airplanes had no instru- 
ments—and a pilot flew “by the 
seat of his pants.” 

‘Sometimes aviators tied apiece 


of string to a strut. In normal 
flight it whipped straight back. 
If the string deflected to one side 
it indicated that the plane was 
slipping sidewise. But mostly 
they flew by the feel of the wind 
in their faces, and by direct ob- 
servation of the ground and the 
horizon. 

In 1914, at the beginning of 
‘World War I, flight instruments 
began to appear. One of the first 
was the Sperry Magnetic Com- 
pass for instrument panel mount- 
ing—a big improvement over 
former compasses of the marine 
type which were placed on the 
floor of the cockpit. 

‘The Sperry Turn Indicator was 
introduced in 1918. It was so 
basic in design that practically 
every airplane that flies today 
carries an instrument of that 
type. A few years later another 
basic flight instrument appeared 
oninstrument panels—the Sperry 
Directional Gyro. Being non- 
magnetic, it eliminated the sway- 
ing needles and magnetic error 
of the usual compass, and is still 
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Instrument panel of a Sperry “flying laboratory” showing the 
last word in modern Aight instrumentation, 


found among the dozens of amaz- 
ingly accurate flight instruments 
‘on which pilots depend today. 
Sperry flight research has 
grown many times over, and it 


Sperry engineers testing intricate 
struments in a B-24 lent 


embraces the new science of elec- 
tronics in many of its projects. 
Under the stimulus of wartime 
demand, new devices have been 
developed in record-breaking 
time—and in record-breaking 
numbers. 

‘Many of these developments 


are secret. But it is one of the 
few compensations of war that 
many of them will someday be 
adapted to peacetime use. Radar 
- « . automatic flying devices . 
new types of compasses such as 
the Gyrosyn . . . the Attitude 
Indicator . . . instrument landing 


systems . . . airport traffic con- 
trol instruments . . . and many 
others. 


‘When that time arrives, Sper- 
ry’s research laboratories will 
tackle the task of making peace- 
time flying safer, swifter, more 
economical, and more comfort- 
able. 


WAR BONDS—TO HAVE AND TO HOLD! 


CORPORATION 
30 Rockefeller Plaza, New York 20 
FORD INSTRUMENT €0., INC. 
SPERRY GYROSCOPECO.INC. 
‘VICKERSINC. 

Waterbury Too! Division, ViCKERSINC. 
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PAY-OFF ON A PURPOSE 


bh Alllison’s objective for 30 years has been to exact the most work 


tet. 


from the fewest ounces of pay-off on such 


nance of the 65,000 
g 
my Air Forces planes on 


smooth-running Allison engines power 
Ar 


every fighting 


front. It can 


be seen in the powerful 
24-cylinder Allison “3420's”. 


% Alllison’s rare proficiency 


in precision with metals will 
pay off, too, in the planes of 
peace —emphasizing 
those qualities which 
make your flying 
enjoyable * And this 
same precision will 


endow Allison 


product with the 
ability toserve you 


precisely right. 


POWERED BY ALLISON 


Mustang 


LIQUID-COOLED AIRCRAFT ENGINES 


&, 


DIVISION OF ee UY MORE WAR BONDS 
MOTORS — 
Indianapolis, Indiana a 


Every Sunday Afternoon 
Gentnat. Motors SystpHoxy oF THE Am — & 
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ROSEWILL I is a fine example of pre-war yacht was first of the yachts pointing toward stream- 
construction by the Defoe Shipbuilding Company. lining. She is Diesel-powered—very roomy for her 
Designed by William E. Ferman, Detroit, for the length with many outstanding features, She has 
owner, W, C, Rands of Detroit, this 126-foot ship _ been in service with the Navy since early in the war, 


When It’s Clear Sailing Again 


In these crucial days every shipbuilder is producing only for Victory. So Defoe's job 
for the duration is to build fighting ships for the Navy. But some day there'll be clear sailing 
again for pleasure vessels. Then, it will be anchors aweigh for safer, swifter, more beautiful 
new yachts, embodying new materials, new power plants, new comforts and economies, 
One of the most interesting developments for ocean-going yachts will be seen in the advance 
of instrumentation. This will include the magic of radar, improved radio, electro sounding 
and gyro-compass control—combining the most perfect ship protection in the history of 
the sea. Postwar private craft buile by Defoe naturally will reflect this organization's forty 
years of yacht-building experience as well as the new techniques and high standards of pre- 
cision craftsmanship developed here in record-breaking construction for the Navy. Defoe's 
Yacht Division invites correspondence and will give individual attention to all inquiries. 


CUSTOM YACHT DIVISION 


\DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN 


Four White Star Renewal Citations 
ow decorate the Navy "Edward 
‘rom by Defoe workers: 
BACK THE ATTACK \ ~ SHIPS FOR VICTORY 
-BUY WAR BONDS SERVANTS FOR PEACE 
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‘tor Global War 


‘tor Home Repairs 


\/ALSPAR 


STANDS UP FINE! 


An “ocean of Valspar” would hardly exaggerate 
the amounts used these war years! Millions of gal- 
ons of Valspar paints, varnishes and enamels are 
meeting the toughest of all tests—protecting our 
and military installations against 
Arctic blizzards and blaz- 
ing tropical sun. 

People at home who 
want the best in paints, 
enamels and varnishes 
have been using huge 
amounts of Valspar too. 
Valspar is the best you 
can buy. Valspar Varnish 
never turns white—Val 
spar paints and enamels 
give protection . . . in*t- 
ing beauty ... make home 


armaments 


repairs easy! Ask your 
dealer for Valspar—today! 
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Peacetime probing of the depths with the 
photographic apparatus now available is 
almost certain to yield new clues to many 
mysteries. Dr. Beebe reported after his 
record-smashing bathysphere descent that 
“there are so many interesting things down 
below that you cannot hope to remember 
them all when you come to the surface.” 
But the camera does not forget. Nor is it 
affected, as the mental processes of divers 
may be, by the pressure at great depths. 

Life is more abundant in the ocean’s 
lower stories than in its upper stories, The 
denizens of the deep perish if brought up in 
nets—possibly, too, only the weaklings are 
caught. “Photography,” says Dr. Ewing, 
“appears to be the only certain method of 
taking a census of the population.” 

Conceivably, luminescent organisms will 
be found in the bottom of the big oceanic 
basins. Although the fish that dwell about 
midway down can hardly see at all, the 
creatures that live farther down sometimes 
have well-developed eyes, like those of the 
fish that frequent the surface. Hence, some 
scientists suspect that there may be some 
source of light in the areas far beyond the 
sun's rays. 

Mysterious tracks have been found in 
many of Dr. Ewing's pictures of the sea 
floor, and the use of bait to lure the makers 
of those tracks within range of the camera 
is being studied. Dogfish sharks already 
have cavorted before the lens at greater 
depths than the biologists suspected them 
of descending; surprisingly thick beds of 
starfish, oysters, and sand dollars have been 
discovered; and the botanists have been 
shown photographs of sea ferns, like those 
formerly found only off the coast of Eng- 
land, growing beneath the Atlantic near the 
American shore. 

‘Until recently, geologists doubted whether 
waves rippled the sand more than 30 fath- 
‘oms (180 feet) below the surface, Now they 
have photographs of ripple marks 100 fath- 
oms down. This is a fact of considerable 
significance, because these marks are a 
means of determining the conditions under 
which sediments are deposited. 

Previous explorers have obtained samples 
of the oozes and rocks beneath the oceans 
by shooting special underwater guns into 
the bottom. In these materials, evidence has 
been found that the world is at least 1,300,- 
000,000 years old. By photographing as well 
as lifting out and analyzing parts of the 
foundation under the seas, much more may 
be learned about things that happened long 
before Adam and Eve. 
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TEMPERATURE AT CEILING! 


"AY THERMOSTAT HEIGHT 
TEMPERATURE AT FLO 


xs 


x 


TEMPERATURE AT CEILING. 


[TEM THERMOSTAT HEIGHT: 


“TEMPERATURE AT FLOOR: 


seTweeN MODUFLOW ano CONVENTIONAL 
HEATING (oetrol au 


‘THE CHARTS above are actual temperature 
recordings taken from two identical houses. One 
‘was equipped with ordinary “on and off” heat- 
ing controls. The other was equipped with 
MODUFLOW, Honeywell's remarkable new 
heating control system. Compare the ups and 
downs of the old system with the smooth, even 
comfort of MODUFLOW. Moduflow eliminates 
wasteful overheating and drafty, cold floors 
Every home can afford the greater comfort and 
efficiency of Moduflow. 


heavy black lines show the simple additios 
temperature is controlled by the Moduflow Thermostat 
while temperatures of the warm air supply are governed 
by the bulb ia the duct. The Reset Panel, operating at the 
command of these instruments, controls the burner and 
fan, Air at the right temperature is continuously circulated. 


Send coupon for the complete story of Moduflow. 


MARCH, 1945 


Wianeapois-Honoywell Regulater Co. 1 
2912 Fourth Avenue South 
Minneapolis 8, Minnesota 


Plast send my fro cay of 
‘Air Conditioning the Pastoar How 
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Equal in power, a locomotive and a Wright Cyclone aircraft en- 
gine make an amazing contrast in size and weight, Both develop 2,200 
HP. Yet the Cyclone, with its 55-inch diameter and weight of only 
fractionally over a pound per horsepower, would fit easily into the 
cab of the 200-ton locomotive, 

A vast difference in bulk is one reason why locomotives ride on 
rails while Cyclones fly. All aircraft power is a specialized field — 
tremendous power packed into small space at low weight, but Wright 
SHOCK ABSORBER: On the power engines lead this field, for they are highest in power, lowest in weight, 
strokes, each piston in a Wright ‘That's why Wright engines have powered leading 
{3,000 pounds or't force equal to lanes for 25 years, 
the weight of three elephants. The 


full weight of this force hits a 
face only 6% inches in 


Write for “ENGINOLOGY” 
0100-pagebooklet onthe" Why" of engines, 


‘A. complete, non-rechnical booklet on en- 
fines and their relation to planes and 
Pellers. Describes operating principles of en: 
ines. Explains combustion, supercharging, 
ignition, carburetion.. Just send twenty-five 
eas in’ samp oF coins to: Wiehe Aero- 
autical Corporation, Dept. P.S., Paterson 
3, New Jersey. 


WEIGHT-KILLER: This is the Wright- 
designed forged cylinder head which 
cuts weight from aircraft engines. 


Sicoper teen con bento Ieee 
Sliicainewituoocto §=ATRCRAFT ENGINES 

HP, enough to power three tr ing 

planes. A DIVISION OF CURTISS-WRIGHT CORPORATION 
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Wheres bow your car FEELS... 
ws Ofer z 


MARFAK — 


chassis 
lubrication / 


“She sails along beautifully,” 
you'll say to yourself, after your 
car has received 2 MARFAK 
chassis lubrication job. And 
ie'll stay that way, too. Because 
‘Texaco MARFAK sticks to the 
job, resisting washout, squeeze- 
out, wearout! MARFAK is al- 
ways applied by chart, never by 
chance. Eliminates the possibil- 
ity of missing a king pin or con- 
trol arm lubrication fitting. Ask 
your Texaco Dealer to give your 
car that “MARFAK feeling” 
today! 

THE TEXAS COMPANY 


For Your Enjoyment . ..2 Great Radio Programs 


‘Tune in JAMES MELTON: The TEXACO METROPOLITAN OPERA: Complete broadcasts 
STAR THEATRE every Sunday night. of greet operas every Saturday afternoon. 
‘Consult newspapers for time and stetions 
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LEIS. SIVCE 1870 


© Marlin is ready to produce its 
outstanding line of accurate, de- 
pendable .22's as soon as war con- 
tracts permit. They will be the 
best Marlins in history—buile to 
standards of performance and 
long life that made the name fa- 
mous. Now is a good time to look 
over the Marlin line. Send for cat- 
alog today! 


Wlustrated: Model 60-DL 


FIREARMS CO. 


NEW HAVEN, CONN 


SEND FOR CATALOG 


THE MARLIN FIREARMS CO. 
New Hoven, Conn. 


Encloved 3¢ for meiling cotalog of Mortin Guns. 


Nome 


aa 


3 


WATCH THE INFANTI THEY CARRY THE GUNS! 
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“Plumber's Nightmare 


(Continued from page 71) 


mixes with kerosene in the combustion 
chambers, and is ignited. It blasts out 
through the flame pipe, and that’s all there 
is to it, How the hell that makes an air- 
plane fly, I don’t know.” 

Engineers, explaining the jet force which 
drives a plane, have compared it to the 
strong, sudden whip at the nozzle of a 
garden hose when water is turned on full 
force. 

“Most mechanics are surprised to learn 
that there are only eleven bolts holding the 
engine in place,” the sergeant comments. 
“And not very big bolts at that. In the 
engine there are but two main bearings and 
one shaft. 

“I can pull an engine with an inexperi- 
enced crew in 35 minutes, and four men can 
pull both engines and install new ones in a 
day. Where we used to spend five days 
doing a certain job on a conventional plane, 
we can do the same thing for a jet in a day. 
Where other mechanics would use 25 
wrenches for a certain type of job, we 
generally use about five, 

All the equipment necessary for changing 
a jet engine can be carried in the plane, 
and this consists of a small wing hoist and 
frame, and a cradle to support the engine 
when removed. Since the unit is so close to 
the ground, no work stands are necessary 
to reach any part of it, 

Mechanics invariably ask about the jet 
exhaust and want to know how close a 
person can stand in front or behind the 
engines, Kohler says. Most of them have 
heard fanciful stories about women hav- 
ing their dresses whisked off by the suction 
of air going into the engines. And there is 
one story, widely told, of an officer who 
tried to look into the rear end and got his 
cap visor scorched off back to the eagle. 
Kohler does not believe these tales, but he 
does know a guy who stepped into the ex- 
haust and was kicked back 70 feet in fast 
somersaults. 

“I'd say a person should keep at least 
200 feet behind a jet engine when it is 
blasting,” the sergeant recommends. “You 
can stand closer without getting hurt.” 

Once a flight is over, mechanics don't 
need to let the plane cool off before begin- 
ning work on the engine. By the time they 
get the cowling off, the engine is cool 
enough to be taken out. 

Development of the AAF jet plane, one 
of the best-kept secrets of the war, took 
place at Muroc, Calif, where Kohler said 
he signed away his life every day. “Every 

(Continued on page 228) 
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WHO USE YOUR BATTERIES 7 


‘The Navy and Merchant Marine 
send rapid ship-to-ship messages by 
battery-powered flasher signal lights 
when radio might give a ship's posi- 
tion to the enemy. 


Ie itt 
ing in the sea! Water-tight battery 


lights on buoyant lifesaver suits 
have saved the lives of many tor- 


pedoed Merchant seamen. 


voice, the Merchant Marine uses a 
portable megaphone to broadcast 
orders and instructions. Dry bat- 
teries power the megaphone. 


‘Two men and a bazooka make a 
winning team! But it takes large 
quantities of ammunition and dry 
battery power to keep these porta- 
ble, hard-hitting weapons firing. 


Deadly flamethrowers are blazing 
the road to Victory! Dry batteries 
create the spark that sends these 
efficient weapons into instant, 
flaming action against the enemy. 


‘The Signal Corps man with a 
Walkie-Talkie has freedom of speech 
as long as he has plenty of dry bat- 
teries! Handie-Talkies are also 
powered by war batteries, 


When 


y come Home —Burgess Batteries will be back again, too 
«.-powering flashlights, radios, telephones, instruments and controls 
for millions of homes, farms and industries throughout America. 


ee 
BURGESS BATTERIES 


IN THE NATION’S SERVICE 
BURGESS BATTERY COMPANY, FREEPORT, ILLINOIS 
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The tough Liberator bomber is systematically In rebuilding the peacetime world, huge Con- 


wrecking Axis war industries and vital mili- solidated Vultee planes will play an important 
tary installations, from Bangkok to Berlin, role in the swift transportation of goods and 
to hasten the day of Victory. people over global skyways. 


Other planes designed and built by Consolidated Vultee are: 


CATALINA ... patrol bomber 


‘SENTINEL . . .“Flying Jeep” 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


Son Diego, Calif. Tucson, Ariz. Neshville; Tenn, Dearborn, Mich. Elizabeth City, N.C. 
Vultee Field, Colif. Fort Werth, Texas Lovlevilla, Ky. Allentown, Pa. Miami, Fla. 
Folsfield, Colif. New Orleans, La. Wayne, Mich. ‘Member, Aircratt War Production Council 
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The BIGGEST Fil 
you find one 


muskie here”, Charley the guide h: 
..-. and then the old warrior struck . . . smashed 
the lure like a bolt from the blue . . . and ex- 
ploded into a battle worth a week of any man's 
fishing! Which makes the best of guides look 
sheepish—and proves the truth of the old adage, 
“the biggest fish are where you fir 


For 35 years . 
fish in every ki a 
been finding *em with F 
experience of these 1s has constant. 
ly contributed to th ent of features 
every fisherman wants. With peace, they will 
again be yours . . . in motors still finer for fish- 
ind for every other service. 


ety of game 


EVINRUDE MOTORS, Milwaukee, Wisconsin. 


BUY MORE WAR BONDS 


EVINRUDE oursBoarp motors 
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TRANSCONTINENTAL ~ ‘Plumber's Nightmare” 


RECORD 


Smathed ! 


by Army- Boeing -Wright 
SEATTLE TO WASHINGTON ~6 HOURS, 3 MIN, 50SEC. 
MORE THAN 383 MILES AN HOUR 


AC Ceramic Aircraft Spark Plugs fired all four of 
the great Wright "Cyclone" engines which car- 
ried the mammoth Boeing-built Army transport 
2,323 non-stop miles—and broke the speed rec~ 
ord for planes of any size. 


is also now serving our armed forc 
on the ground, and on the water—an 
is keeping essential transport 

tion on the job all over Ame: 


Aimcnart aPAmK rove ip 


SPEED FINAL VICTORY—BUY WAR BONDS 
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time I turned around I was signing some- 
thing, promising that I would keep- my 
mouth shut.” 

Even the commanding officers at an AAF 
base near by did not know what was going 
on inside the restricted area of the desert. 
Pilots were forbidden to fly over it and no 
amount of rank could get a curious officer 
into the field. On several occasions, the jet 
plane was seen smoking through the sky 
and frantic telephone calls came from the 
neighboring air base notifying jet crews 
that a burning plane had fallen on their 
field. The callers were politely thanked for 
their concern, 

One afternoon, when the experimental 
plane was smoking heavily, the neighboring 
air base called out its fire and crash equip- 
ment and sent it clanging down the high- 
way to the secret station. The crash wagons 
pulled up at the main gate and demanded 
to be let inside, drivers shouting that they 
had the location of a burning plane, 

Again, the guards were compelled to 
thank them quietly and politely—and keep 
the gates locked. On another occasion a 
bird colonel became so curious that he drew 
himself up to full height before the guards 
and demanded to know what was going on 
behind all the secrecy and mystery. A 
security officer had to be called out to 
pacify him. 

“Colonel,” he said, “behind those hangar 
walls is the hope of tomorrow. We are 
coming out with a gadget that will revolu- 
tionize the sewing machine.” 

Perhaps the simplest function of jet 
maintenance is servicing the plane with 
fuel. This is no more involved than calling 
the kerosene truck and filling up. The fuel 
is thoroughly filtered to safeguard the 
barometric fuel controls. These units do 
what the regulator on a turbo-supercharger 
does—they maintain a constant power with 
changing altitude. The engine can operate 
on nearly any hydrocarbon fuel such as 
gasoline, kerosene, alcohol, and even hair 
tonic or brandy. 

‘The jet engine has about 10 percent as 
many moving parts as a reciprocating en- 
gine and, since there is only a rudimentary 
ignition system and no carburetor, there is 
no elaborate mixture control, nor prop con- 
trol, nor icing worries. 

“You get all that in something they cal 
a plumber’s nightmare,” Kobler says. “ 
take them apart and put them back, and 
I still can't find what makes them fly. It’s 
the airplane of tomorrow—and it smells like 
an old oil stove.” 


POPULAR SCIENCE 


Three years ago a tool salesman —today 
owner of a modern new plant, busy on 
highly precise aircraft tools, with plenty of 
plans for postwar business — that's the "suc- 
cess story” of Andy Langdon. His interest 
and skill in machine work came from an 
Atlas lathe and Atlas drill press in his 
basement workshop. 

He foresaw the need for special precision 
tools, enlarged his garage, added an Atlas 
lathe, and started business. Soon he was 
forced to move to the white building shown 


New Atlas pattern service for 
wood craftsmen. See od on 


page 238. 
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Andy Langdon ot his 
‘Ailos tothe in his fine 
new plont in Glendale, 
Californie. 


above, But his work and staff kept expand- 
ing until he needed to build for himself. 

His specialty has been work for Douglas 
Aircraft on tiny parts only 1/16” in diame- 
ter to full Adas lathe capacity with toler- 
ances of .0005”, 


SEND FOR LATEST CATALOGS 


Are you planning on a home shop after 
the war with the idea, perhaps, of writing 
a “success story” of your own in the busy 
times ahead? We'll gladly send catalogs. 


ATLAS PRESS CO. 


355 North Pitcher Street, Kalamazoo 13D, Michigan 
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VANROY COMPANY, INC. © © 
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Bey War Savings Bonds 


VonRoy sano $5 


Monenrs of relaxation are 
énriched by the rare contentment of 
smoking a VanRoy-the pipe with a 
noble heritage of distinguished qual- 
ity. Be discriminating in your choice of 


pipe companionship—select a VanRoy. 


* EMPIRE STATE BUILDING, NEW YORK I. 


ind Stamps regularly. POPULAR SCIENCE 


GUARANTEES SUMMER STARTING 

IN WINTER WEATHER OR 
DOUBLE-YOUR-MONEY-BACK 
CLEANS OUT MOTORS + KEEPS MOTORS CLEAN 


A pint in the crankcase every oil change anda Your car dealer, service station or garage will 
pint through the airintake every three months. supply guarantee certificates. 


THE CASITE CORPORATION * HASTINGS, MICHIGAN 
rer 
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WOODWORKING IS FUN 


when you have a 


GOOD BIT BRACE 


While planning to enjoy making things in your 
postwar home workshop, remember that a fine as- 
sortment of Stanley Tools will add good craftsman- 
ship to recreation. Stanley Bit Braces, for example, 
have long been the choice of professional experts in 
woodworking. Featuring shorter chucks, stronger 
jaws, improved head construction, fine finish, 
Stanley Bit Braces will turn out work you'll be 
proud of. 


Lot Experts Help in Your Selection 
Stanley has a free booklet for you, “The Joy of 
Accomplishment.” Crammed full of helpful sug- 
gestions for the hobbyist, it contains: a primary list 
of tools and a list of tools to be added as needed. 
You'll also find the big Stanley textbook: “How to 
Work with Tools and Wood,” mighty useful. It's 
yours for only $1.90. Mail the coupon today. 


THE TOOL BOX 

OF THE WORLD 

Stanley Tools, 145 Elm St, New Britain, 

Connecticut. 

Please send by return mai 

O The FREE book 
Accomplishment.” 


© 188-page book: “How to Work with 
‘Tools and Wood.” $1.00 enclosed. 


“The Joy of 


(In Canada: Send order to Stanley 
Tool Co. of Canada, Ltd., Roxton 
Pond, Quebec) 

Name. — 

Address. = . 

City 
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How Zoom Boats Sock 


(Continued from page 84) 


they can be fired so that each salvo overlaps 
a previous one, Targets may be determined 
by using ranging rockets. And the blast 
effect and fragmentation from a barrage of 
bursting rockets can be employed to make 
the area where men are about to land too 
hot and lively for the foe to linger there, 

Secondary fortifications, including mines, 
wire, machine-gun nests, and shallow pill- 
boxes can be virtually eliminated. Even men 
protected by large, strong fortifications can 
be temporarily stunned by a rocket bom- 
bardment. 

The 4.5-inch rocket, moreover, is only one 
of several calibers now in use. The smallest 
is called a SCAR, sub-caliber aircraft rock- 
et, and is only 2.5 inches in diameter. The 
largest is five inches in diameter, Recent 
developments, however, have made it possi- 
ble to produce bigger rockets, aim them 
more certainly, and use them at longer 
ranges. For example, it has been suggested 
that an automatic computing device similar 
to the electronic bombsights now in use 
might enable a fighter-plane pilot to launch 
rockets at a target with greater accuracy. 

Since there is no recoil, the apparatus 
from which rockets are launched can be 
lighter and much simpler than a gun. The 
U.S. Navy put rocket launchers on its 
LCS (8), landing craft, support (small), 
while the British were putting them on their 
LCT (R), landing craft, ,tank (rocket). 
Some of the latter craft were turned over to 
this country more than a year ago. After 
careful tests, Navy authorities ordered more 
of them converted to American designs and 
specifications with the utmost speed. Until 
recently, these vessels were definitely hush- 
hush. 

Meanwhile, rockets were used with sensa- 
tional success on the Navy's LCI (G), 
landing craft, infantry (gunboat), in the 
Pacific. A single LCI skipper estimated that 
his craft fired 1,000 rockets into the beaches 
of Guam. 

Washington authorities report that the 
Japs have made comparatively little use 
of rockets. But American officers have 
found that invasion casualties can be re- 
duced by using more rockets, 

The Army is directing the production of 
propellent powder, and the Navy is in 
charge of assembling, loading, and testing 
rockets. Homc-front workers are being 
asked to turn them out faster, in greater 
quantities, to save American lives—VOLTA 
‘Torrey. 
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Your Coming New Zenith will be 


the Worlds Finest Radio because 
AM Lenith’s Engineering Power is Concentrated on 


“RADIONICS 
EXCLUSIVELY” 


Ts vast new science of RADIONICS is @ 
jealous wife. She demands undivided devo- 
tion from him who would share her secrets and 
master their application. Many of these secrets 
are still so sensational that they cannot even be 
made public! 


It is only natural that you can expect the 
world’s foremost radio values in the coming new 
Zenith Radionic models. For Zenith does not 
divide its engineering and manufacturing power 
among unrelate elds like retrigerators, wash- 
Ing machines, electric irons, cooking ranges an: 
Seiten clastert Zeak bar no terastion of 
‘competing with lifelong specialists in those fields. 

RADIONICS demands a degree of imagination 
in engineering and precision manufacture n= 
known in other mass production fields. That's 
why every Zenith worker has always been, 
always will be, a highly trained specialist in 
“RADIONICS EXCLUSIVELY.” 


Barone the war, this policy made Zenith one 
of the largest radio manufacturers in the world 
«+. with an unrivaled ed of top performance 


in millions of sets, at lower service expense to 
‘owners than any ot ike 


Keep Your Lye on 


one vetances RADIO 


In the war, “RADIONICS EXCLUSIVELY” has 
made Zenith Radionic military equipment 
famous in every branch of our armed forces! This 
has meant a wider, more intensive development 
by Zenith in High Frequency, the basis for all 
FM, Television and Short Wave advancements. 
Ic is a matter of record that years ago short wave 
communication was introduced into the U. S. 
Navy by Zenith. 

No wonder Zenith—and only Zenith—is able 
to launch a RADIONIC REVOLUTION! 


Yes, your coming new Zenith Radionic Radios, 
Global Portables and Radio-Phonographs will 


bring miraculous tone of such ciaciy brilliance 
an uty as you ve never hear fore! ey 
Will combine sdvanced. cnginesring, precision 
quality and low cost as never combined before! 

‘The ZENITH RADIONIC REVOLUTION is on the 
way! Watch for it! Don’t risk your radio dol- 
lars—put chem on s same you Leow will bea 

roven winner. Keep your eye om Zenith for tbe 
Sia radiosnd st Zenith frst 


ZzntTH RADIO CORPORATION, Chicago 39, Ill. 
All Production Now for War or Rehabilitation 


| Tor the Best in Radio! 


RADIONIC PRODUCTS EXCLUSIVELY 
WORLD'S LEADING MANUFACTURER 


RADIO’ FM - TELEVISION - RADAR - SHORT WAVE - RADIO-PHONOGRAPHS - HEARING AIDS 
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motors, too, 
need a spring tonic! 


TO CLEAN OUT 
ENGINES 


FTER a tough winter's work, motors 
get sluggish, unresponsive — down- 
it lazy. The faithful old engine has 
spring fever —caused by accumulated 
sludge, gum and acid in the lubrication 
system. What it needs is an internal bath- 

JOSITE —to clean out the engine—thi 
oughly, safely, economically ... then a 
tonic—SIL00—to prevent further accumu- 
lations of dangerous petroleum residues 
and corrosion. 

Have your service station or dealer give 
your car both treatments —LOOSITE to 
clean every vital part of the lubrication 
system... and SILOO, added to fresh 
crankcase oil, to keep it clean. It’s sim- 
plicity itself «.. and you'll avoid costly 
Jayups and repairs resulting from gum 
and sludge. 

Cars must last longer! Give yours the 
break it deserves — LOOSITE and SILOO for 
better performance and prolonged useful- 
ness, See your service station or dealer 
now! 


Petroleum Solvents Corp. 


Solvents For All Types of Petroleum Residves 


General Offices: 331 Madison Ave., New York 17, W. ¥. 


beat with oj — serie for information 
BLS. M700 ei eral Ol Tank Salve 


234, 


1522 
ae 
AVAILABLE NOW ‘cryin! * 


LATER, for general use 


Want to scoot around FAST, 
‘Then, pic x 


t Amazing Low Cost? 
cusiatA: 


80 practical, economical and durable that 1 
serve in the nation's great war plants, 
POWERFUL 4 H. P. ENGINE. No clutch pedal or gear # 
ting Drive applies power smooth as ‘Fluid. Di 
1d accelerator controla starting and speed: 
Special springing, long wheel base and balloon tires pr 
Vide Smooth Hiding. Low center of gravity and heavy 
Drakes provide Safety. 

2-wheel and 3-wheel models with 200-Ib, and 250-Ib 
capacity package boxes. 
WRITE] ¢¢,20" dealer who handles the CUSHMAN, 

or send for full details. Be among the fai 


to own a genuine CUSHMAN when 4 
plants. Bend. Now! 


CUSHMAN MOTOR WORKS, Dept. S-35, Lincoln, Nebr. 


FREE! vatest, most 
Ss COMPLETE RADIO 
PARTS CATALOG 


lable outside war 


}) EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repal 


= New R-F Resonance and 
Coll Winding CALCULATOR 


easy to usel For fast a 


‘25e 
275e 
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WHEN ITS AN EXIDE 
NOE START 


the company he keeps. You can generally depend upon 


the services of the dealer who sells only products that 


are KNOWN to be of high quality 


The increasing requirements for batteries by our armed 
forces need not dislocate home front transportation if 
everyone cooperates. Regular inspection by your Exide 
dealer will help you prolong the life of your present bat- 


tery and put off the day when you must buy a new on¢ 


THE ELECTRIC STORAGE BATTERY COMPANY 


Exide 


. Philadelphia 32 


Batteries of Canada, Limited, Toronto 
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Fora 
Slick Job 
of Cutting 


@ For a smoother, 
faster cutting job, 
Atkins Smooth End 
Trimmer shown here 
is tops. Its design, 
and keen edge-holding teeth cut smoothly 
without slivering the ends or edges of cuts. 
What's more, these sows keep right on making 
glue-smooth cuts for long periods without 
filing. The saw shown is one of many types in 
Atkins Circular line. If your dealer doesn't have 
the one you want, remember that Atkins ener. 
gies are still all-out on war work. Send a dime 
today for the useful Atkins “How fo do it” book. 


5. €. ATKINS AND COMPANY 
aze 
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$50,000 FOUNDATION 


for Toy Designs and Ideas 


Amateurs or Professionals 
—Designers or Inventors— 
‘Anyone who has ever 
dreamed vp a tey! 
Cash in on Noma Toys’ natio 
for new . . . appealing . . . different toys. 
We will consider anything from a rough 

idea to a complete working model. 


There's big money in toy designing 
Write Noma Electric Corporation for full 
information. 


NOMA Electric Corporation 


55 West 13th Street * New York 11, New York 


WITH A BACK OF STEEL 


Work Out of Tough Suna Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for foster, easier, better sweeping. Block is 

—eosier to handle. Tufts of longer, better fib 
ore more compact — provide “spring ond snap” ot 
Handle instantly adjustable to height of sweeper — 
duces fotigue ond strain. Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1. 


FULLY GUARANTEED. Since Peor! 


= 
Muwaunee Dusriess .2333%. 


528 N. 22nd St., Milwaukee 3, Wis. 
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“HARLEY-DAVIDSONS ZécMy TAKE THE 
(f ROUGH TRAILS!” 


ROM somewhere on the European 
front comes this letter from Pfc. 
Dick H.—“In the Signal Corps we use 
Harley-Davidsons for dispatches and 


they really take the rough trails, Here 
it isn’t all sunshine, either, so we have 
plenty tough going. Bue Harley-David- 
sons get the messages through. In one 
of our packing boxes, we found a note 
from one of your workmen, quote: We 
won't quit building till it's over over 
there — A friend, unquote. We really 
like that note and like it fine!” 


That's right, Dick — we WILL KEEP 
ON BUILDING — so all you fellows 
can end the war quicker — and come 
home to enjoy motorcycling days on 
your own Harley-Davidsons. 


HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 


Please send at once free copy of 24-paze 
““Enthusiast”* Magazine, filled with mocor- 
cycle action pictures and thrilling stories. 


Name. 


Address... 


Cisse encom aiatts 
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‘WILLIAMS? “Super 
sockets” actually are 
more than wrenches; 
they are an extremely 
flexible system for multiply. 
ing the skill and product- 
ivity of human hands. “Super- 
sockets", with their almost 
endless combinations of handles, 
parts and different socket types, 
enable the operator to assemble 
a special tool to exactly fit the par- 
ticular job at hand. 


Five different patterns, with 
drives ranging for 1/4” to 1” 


squdce, cover every application. They | 


provitic the utmost in speed, safety and 
power Write Dept. $3, for free Data 
heets Nus. 4, 9, and 24 describing 
these time-saving tools. 


J. H. WILLIAMS & CO. 
BUFFAL 7, N.Y. 


TAICE 


DROP FORGINGS AND DROP-FORGED TOOLS 
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MANY USES IN THE HOME 


Ever ready, pliable plastic 
plugger-upper keeps out 
dust and dirt, mosquitoes, 
flies, ants, etc. 
Fills holes and cracks | 
around windows, screens, 
casements, drainboards, 
sinks, bathtubs. Use in- 
sideor outside. During cold 
weather, weatherstrips. = 
EASY TO APPLY ) 


Unrolls like ribbon. Just press into place and it | 
stays put. Does not crack, chip or shrink. Can 
be painted. A roll covers about 80 feet. 


At Hardware, Paint, Dept. Stores and 
Lumber Yards . . . « $1.25 


Higher west of Rockies and Canada 


Free Booklet ; | 


J. W. MORTELL CO. 
534 Burch St. Kankal 

PATTERN 
SERVICE 


* Cit 
FULL SIZE PATTERNS for making furnicure, household 
Sauipment, cabinet, ‘now available ch 


toys 
ork tke templates in airplane construction 
insure accurate workmanship. 


ily and quick: 


‘Wren house 
ly. Price .20 
No. 12 EARLY STARTER GARDEN HOTBED 
ma ‘You can get the jump on other war 
TR tateners by starting your seeds in 
S~ this ingenious hotbed. It is a 
= ‘most interesting ani 
actical project 


fulness. Price .25 


Qrder patterns by, number, inclosing exact cash. 
check or money order, Price includes mailing costs. 
Patten envelopes ‘show many other useful pe 
available at low cost 

ATLAS PRESS co PATTERN DEPT. 


P. 0. Box 74, Pleasantville, N. Ys 
POPULAR SCIENCE 


ANGLE BRACKET AND 


If your product requires brackets for assembly, why 
not use brackets with self-locking nuts built right in 
them? Why fumble around with separate lock washers 
‘nd threaded nuts and use a wrench besides to keep 
them from turning? Why handle 9 parts (bracket, 
2 screws, 2 lock washers, 2 screw driver, 
1d wrench), when 4 parts will do a better job? 
(SPEED NUT, 2 screws, and screw driver.) Think of 
the savings in manhours and material this could mean 
in your plant! 

These SPEED NUTS lock with @ firm spring tension 


TINNERMAN PRODUCTS, 
2022 Fulton Read, Cleveland 13, Ohio 


FASTEST 
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that permanently prevents vibration I 
reduce weight, speed up assembly, 
the structure. And since they are produced on high 
speed automatic machines, these self-locking brackets 
ore not expensivi 
Hundreds of manufatturers have improved both their 
productsandassembly 
methods by changing 


ever to Tinnerman att SPe, 
angle brackets. Write ie 
for somples. y E< 12g 
Py ay 
INC. ‘i . 


_—+ 


THE BASIC PRINCIPLE 
‘ef Spring Tension Lock is 
Embodied in ll Speed Nut Designs 
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PIPE-SMOKERS: Taste the flavor and admire 
the beauty of these new MONTEREY PIPES 


made of Mission Briar from California 


WAND SS 


Fool of 100/ Uses 


The original, fit- 
your-hand_ tool 
—today’s finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 
horn, bone, 


oe aa glass, etc. 


A WHOLE TOOLSHOP IN ONE HAND 


‘The sky’s the limit with the Handee. Its useful- 
ness is as extensive as the number of quick-and- 
easy-to-change accessories you own—there are 
more than 300 in the Chicago line to grind, drill, 
polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it’s perfectly balanced and weighs only 
12 ounces the Handee is the “not 
Operates on AC or DC current at 25,000 r.p.m. 


With 7 Accessories, Postpaid 
to all who have Priorities. $18.50 


Froe new 64 poge Cate 
of complete Chicago line. 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. P.0.. ChleaKe 7. Ie 


, © SEAL OUT DRAFTS [sa 
pete lh v7, | @ SAVE FUEL rT a 
@ BE COMFORTABLE i 


MISSION BRIAR  anuy:korp se 


is 
Ea 


THE NON-HARDENING 
CAULKING AND SEALING 


GIANT ABOVE-GROUND GROWTHS . COMPOUND 
MELLOW WITH AGE ‘You can quickly and easily seal 


loose windows against drafts 
with KallKord—uee it around 
MONTEREY Pipes from California, made of 
Mission Briar, smoke with a special leisurely | 
sweetness, because these big burl-growths have 
peculiar advantages (1) mellow with age (2) | 
tempered by weather (3) of unusual soundness 
(4) with a beautiful grain which adds to the fine 
smoking-quality. Ask for MONTEREY PIPES, 
only ones made of MISSION BRIAR, at your 
dealer's, Select Grain $3.50, Specimen Grain $5. 


Product of 


PRESSTITE ENGINEERING COMPANY 
3976 CHOUTEAU AVE. « ST. LOUIS 10, MO. 


slopes of the Pacific 
Next advertisement will 
show the “Topping” opera- 
tion. 

jondy, 630 Fifth Ave., N.Y. 20, N.Y. 


1 be sha 
Nayhat would 


hind on 
of fear bet rake T 


Hat -save Equipment 
ater sports 


added comfort * 


co. 
onto 
THE AMERIC 


GREENFIELD: 
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SAFETY FOR YOU 

Ta-pat-co Life-Save 
Vests for fishing, hunt- 
ing and active water 
sports will be light, flex- 
ible and comfortable to, 
wear. 


SAFETY FOR nan CE » 
Ye lake John: 

and Jone, ith you 

and in 
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ONLY 10¢ 


Special offer by 
makers of GREENLEE tools 


to boord fest 
Determine slope per foot 
hardness, weights, shrinkage, worp- 
of working of various woods 
Find bit sizes for heod, body and thread of 
standard screws 
Determine nail specifications 
> Get helpful tool sharpening 


vovoywyy 


Heavy varnished cardboard, soil-proot, 6 inches 
in diameter, fits tool kit. Greenlee Tool Company, 
Rockford, Illinois, 


Ks Git Alay wet Gmelin! 
GREENLEE / 


~~” 


GREENLEE TOOL COMPANY, 2124 COLUMBIA AVENUE 
ROCKFORD + ILLINOIS 
1 Enclosed is 106. Send your “Handy Coleviator” 
by return mall. 
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MIGHTY 6 Gexdi/ 


MAR, CUT OR 
DAMAGE DELI- 
ICATE SURFACES 


NO STING AND NO. 
REBOUND! WILL 
NOT CHIP OR CURL! 


‘SEMI-SOFT 

ond PUEXILE 

WT HEALS 
ITSELF 


Ts A HARD HITTING “SOFTIE”-Nupla 
Hammer uses a new semi-soft, flexile plastic 
that HEALS ITSELF when dented or deformed. 
Hits hard blows without damage to delicate 
shes. Non-inflammable! Not af- 

or gasoline! A new tool every 

craftsman wants and needs. 3 sizes and 7 wts. 

‘SOLD AT HARDWARE STORES EVERYWHERE, 
Wile for nome ef lel dealer. 


NEW PLASTIC CORP. (oV7anscits"s0 cou” 


Lot Ange! 
mi PLASTIC 
HAMMERS 


Sand Casting—F JE 'F Treating —Case Hardening 


B 1 again available in limited quantity 
“and 110 
Kc"or bo enerey required tor operation 


ers 


} 


ihe bones “enotingn of THe. ang 
ianga welatt aluminum” eopper, 
Eten 617.80, 494.00, 434.80; for. Kat 
Sib. Dometic us 


Bs Tecelved. INVENTORS: SCHOOLS. 
CRAFTSMEN use FOUNDRYETTE for 

KANSAS CITY SPECIALTIES Co. 
Box 6022, Dept. $-52 ‘City, Mo. 


RATIONED MOTORISTS 


Seimey Now Get £X7RA 
=TGASOLINE MILEAGE 


Now you cin get up to 30% extra gasoline 
Pileage witha Vacucrmce on, your car 
‘adel 
E mel 

‘Automatic Supercharge Princinte 
yacuenntie entrar dcherentt Operates on 


Every car, truck, tractor a prospect. Send 
idfesson Bosteara for big mone; mak 
‘State St., Wauwatosa 13, Wis, 
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THE POSTWAR-PAINT 


FOR EFFECTIVE 
FLUID POWER SYSTEMS 


parker coupling? 


PLASTIC 
FINISH flees tun 
Selftowing,sat-eveling. Ama 
WASHES LIKE TILE 


One cot cova any ind of wee; g BS 


95 Pressure Ream mai 

ee protected against leal 
SPECIAL = shock and vibration, 
K GUARANTEE Parker Couplings are 


quick to install and 
quick to service, They 
set_new standards of 
performance wherever 
fluids flow through 
tubes. 

Parker has contrib: 
uted many of the most 
effective couplings and 
valves made for Fluid 
Power Systems—berter 
products because they 


NU-FLO PRODUCTS 
333 N, MICHIGAN AV! ngincered by PARKER 


= nde pattie In any Fluid Power System, the vital link 

doing vital jobs. is the CIRCUIT that es power from 
source to job—through tubes. Circuits 
may be long or short, remote or direct 
controlled. They go where you want them 
—around corners and into tight places— 
transmitting power without shafts, gears, 
arms or levers. 


Consult any Parker branch office, or write to The 
Parker Appliance Company, 17325 Euclid Avenue, 
Gleyeland 12, Ohio. Booklet on request. 


see sak a FLUID POWER ENGINEERING 


BRIGHT STAR BATTERY CO’, CLIFTON, NEW JERSEY = eae eS See 
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NOW! a model for every type 
of correctable hearing loss! 


Zenith Radionic 
Hearing Aids with 
New 
Neutral-Color 
Earphone 
and Cord 


© Think of it! No matter what your type of 
correctable hearing loss, you can now get a 
Zenith model designed to restore you to the 
world of sound. And it will be as little notice- 
able as eyeglasses—thanks to the Neutral- 
Color Earphone and Cord which blends with 
any complexion...enables you to wear a 
hearing aid with poise and confidence. 


Ask the Zenith dispenser near you for a 
free demonstration. Find out about the exclu- 
sive external cone control which enables you 
to adjust your Zenith for different voices and 
surroundings as easily as you focus binoculars. 
No obligation! Send coupon for free litera- 
ture and name of nearest dispenser. 


Each Cor Ready-to-Wear 


1 Stondard Model A-2-A. New, improved model of the 
famous Zenith sandard hearing aid for the Per ¢ acy 
son of average hearing loss. Only ir) 


2 Air Conduction Model A-3-A. A super-power instru: 


iment with exceptionally wide range of volume 
Control and amazingly fine rone quality, Only. 50 


3 tone-Conduction Model B--A. A vuly ew iss 
iene created specially forthe very few who can- 
foe be helped by any aie conduction and. Only $50 


/ASTE ON PENNY POSTCARD AND MAIL: 
Zenith Radio Corporation, Dept. 
6001 Dickens Avenue, Chicago 39, 
Please send me free literature about Zenith Radionic 
Hearing Aids—together with name and address of 
nearest Zenith dispenser. 


Setwttaicac 


Address 


City, 
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THOMPSON BOAT 
ana: J 


Gat 


SPRAY RAIL 
PROTECTION 


feere De 


PLY co. 


= —— 
Today Missouri Pacifc uss a fleet 
of igh powered. Geer pilose 

eel locomotives to baul long heavy 
loads of oil and war freight, and to 
provide swift dependable passenger 
‘transportation, 


‘These days the railroads are doing things 
that would have been impossible a few years 
ago. And one of their most powerful and 


modern tools is the General Motors line of 
Diesel locomotives. 

Since the day that the first of these locomo- 
tives took the rails, they have rolled up the 
impressive total of more than 200 millions of 
miles of operation on America’s major rail- 
roads, 


Locomotives 


ON TO FINAL VICTORY | Biestgenite 


BUY MORE WAR BONDS |= pips py 
— ENGINES 
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ENGINES 150 102000 HF 


1510250 HP, 


Buy War Savings Bonds and Stamps regularly. 


Te was a great day in railroading when in 1852 
‘Missouri Pacific received its first locomotive 
delivered by sailing vessel and river boat 
from New England shops. 
was the first 
to run west of the 
Mississippi. 


PUTTING RAILROADING ON A NEW PLANE 


In the things they have done—moving tre- 
mendous loads, maintaining fast, regular 
schedules, always on the job—lies the fore- 
cast of a new day for railroading when the 
war is over. Then the full possibilities in 
Diesel motive power may be applied to the 
carrying of passengers and freight through- 
out the country. 

That is why it's a great new day for rail- 
roading, with greater days ahead. 


ELECTRO-MOTIVE DIVISION, to Gronge, ti. 
CLEVELAND DIESEL ENGINE DIVISION, Clevlond I, Ohio 


DETROIT DIESEL ENGINE DIVISION, Detroit 23, Mich 
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MILLERS FALLS 
TOOLS 


One thing 
\. in common — 


QUALITY! 


There are hundreds of Millers 
Falls Tools for thousands of 
jobs. ... From the simplest 

screw driver to the finest pre- 
cision tool, they have one 


thing in common — 

QUALITY. Experienced 
craftsmen of the past took 
pride in the unvarying qual- 
ity of Millers Falls tools. 
Countless thousands of new 
craftsmen now depend upon 
them. Your dealer's supply of 
Millers Falls Tools is 
increasing in size and 
variety. Ask him or 
write for complete 
details, 


C 


MILLERS FALLS COMPANY 


Greenfield * Massachusetts 
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STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EAST 131st STREET © CLEVELAND 


Buy War Savings Bonds ond Stamps regularly. 


Ay 
SHA GARDEN TRACTORS 


faite’ production We supply, fepaire for ai 

SHAW Tractors sold in curd’ years in 
Business 

BUILD YOUR OWN RIDING 

TRACTOR—“WAR HORSE” 

using old auto parts, powered by 2 HP. 

ng ot este pass. pore SEE 

Straen ‘Tractor {to 3 WLP. oF 

9 into Farm ‘Truce 

fo ‘Or rubber tires 

Puna Yor 


alla in few 
Above, postpal 
Which’ wanted) 


What marks a box, 
acan, ajar 

So all may know 
P> what contents are? 


° 


GUMMED LABELS 
At Stationery Departments Everywhere 


POPULAR SCIENCE 


TERRIFIC. BARCAINE- 


Y7/1N WAR SURPLUS “SS 


ENSES*’PRISMS. 


Telescopes 


| szeesewonroeese 


Silently, Chioged 
ie Guarantes. Wil 


You CAN EASILY MAKE 


Magnifiers Photographic Gadgets 
| Experiments with these Low Cost Lenses 
ments; 25.4 mm. equals one inch. 


‘and Hundreds 


TANK PERISCOPE 


Complete set mounted components. 


Ruxued, strong, originally constructed for U.S. Tank Corps 
Consists of “2 fine Periscope Mirrors. mounted In metal. and 
pinatte 


‘Only plywood body frame Is required to finish this ex 


Septiona’ Perlacape, Firat surface mirror is well protected bs 
inse windows, Set weighs 2°, Ibs. Overall length of mount 
Bick, eldth 33" Would normally seta at $40 20,850, 

Stock No. To0-8 ‘$3.00 Complete Set Postpaid 


MFG. FOR NAVY'S 7 POWER BINOCULARS 


you can use in Telescopes, 
of achromatic eyeclens 


ete, Cor 
tin 27 


pm 


$1.25 Postpaid 


AND THE PRISMS TO 
with objective Lens of 


COMPLETE SET OF LENSES AS ABOV’ 
MAKE k MONOCULAR (TELESCOPE 
Stock No. $100-N—Monocular Set $5.00 Postpaid 
MICROSCOPE OBJECTIVE LENS SET— 

Stock No, 6003-8 

2'Cemented Achromatic Lenses’ (color ‘corrected. which mn 
be combined to make a microscope objective lens with n foc 
Tength of" Inch, Use these to make s microscope for micro: 
photokraphy 

§ MM MOVIE PROJECTING LENS SET— 
Stock No. 4011-8 

Gonslats of 2. Achromatic’ Lenses: ‘diameter’ 18 mms 
focal length whien combined of one Inch. 

35 MM FILM ENLARGING LENS SET— 
Stock No. 6057-8 

Consists. of 2 Achromatic ‘Lenses to’ use’ ai a’ speed 
Fes. These make a wood substitute until Anastigmat 
Lenses again become available. 

GIANT SIZE ROOF (AMICI) PRISMS 124 inches wide, 2°% 
finches long, Welght 32 ounces. Very limited quantity 

Stock No, 012-5. ‘$7.50 each Postpaid 
REDUCING LENS SET—Stock No, 1004-N. $1.20 Postpaid 
Teo big Lenses 1," and 2” in diameter. Will make objects 
Took smaller than they actually are. 


52.00 Postpaid 


$1.20 Postpaid 
‘and 


$1.50 Postpaid 
Slareing 


SPECIALS IN LENS Ete 


Set No. 301-N 
Postpaid. For low power 


Set No. 305-M “The Gadgetecr's Delight” 35 Lenses for $5.00 
Postpaid. Contains all the lenges in the above set plus twenty. 
hore expensive lenses increasing your field of experiment.and 

duet making. All our lenses are neatly packed and marked, 
Set Mo. 310-N “The Experimenter’s Dream” 60 Lenses and 
Nov Complain, $0 Page Mookict™810.00 Postpaid. Contains 
{sensational buy. ‘The variety ol 


Tus 25 others that make this 
Tenses in this set wil enable 


Sou to conduct Countless experiments. and bulld a wide Va 
Hoty af optical equipment 


Yor our lenses and contains much informawon expecially: de= 
sinned for the homemade construction of optical items. 


Scoop! CONDENSING LENS SET for 25 mm. Projectors or 
Enlargers. Crown optical glass aplanatic, ‘lameter 82min 
ELAS nim. Set comprises 2 lenser 

98:00 Peston 


Stock No. 4019-3 
PORRO ABBE PRISMS_Stock No. 300%, Postoald 


Sine dmm N17 mun..-; Worth 20 to 40 times above quotation. 


RECT MOUNTED ACHROMATIC LENSES WITH THREADED 
'$2.00 Posts 
focai Yonah St. Inches: 
Excellent Telescope objective or combine two of there to mae 
a uinch Yocal fength projecting ens fora 34 mm, Side 


TANK PRISMS 


90-45-45 degree prisms of huge size—5%4" long. 21" wide, 
finely ground and’ pollahed. Used fo bulla Perticone 

Gxcelient also Yor experiments, classroom ‘demonstratio 

bleh schools, colleges. camera clubs. astronomy clubs, Some 

of our Ingenious customers have used these Prisms to make 

jtereo attachments. photometer cube, range finder. ete 

these Prisms would retail from about $24 to $30 


P 
MOUNT—Stock No, 6000-N. 
Lens has diameter of 1) Inches: 


int 


(0. 3004-N. .. .SILVERED TANK PRISM—Priee $2.00 


illustrated Booklet on Prisms included FREE. 
Stock No, 3005-N.......PLAIN TANK PRISM—Price $2.00 
tach Postpaid. This ‘one’ is excellent, for projecting all the 
Seiors’ ot the spectrom. Illustrated Booklet on Prisms ine 
cluded FREE: 

FOUR TANK PRISMS—Special—$7.00 Postpaid. . . . This is 
the most sensational bargain we have ever been abie to offer. 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


27 W. Clinton Ave., Dept. 10, P. 0. Audubon, New Jersey 
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regulerly. 247 


A genvine steal pack muffler WITH A BEAUTIFUL 
MOTORBOAT TONE. Sondeo Mufflers Feature improve- 
leod, yeers aheod of compotion. 

nd power, reduces back press 
mance, Savings in goscline will 


SANDEE MUFFLER CO 


7523 S. WESTERN A\ CALIF, 


ENGINES IN STOCK 


‘The G. H, Q. miniature gasoline engine that 
really operates is atil available. Over 100,000 


models, $20'eom- 
Shipped Collect 


DRI-AIR Chemical absorbs dampness 

in basements, game rooms, 

Guards against mildew, 

fausty odors: Complete unit $5, 

fowb. Chicago. Get free folder. 
TAMMS SILICA CO} 

Dept. D-127, 228NorthLes 


Pulsing steadily, hun 
your AC Fuel Pump is tl 
of your fuel sy 
faithful service becau: 
scientific design. 


110-VOLTS AC 
from DIRECT CURRENT 


You ran prolong that faithful service i 
if you Insist upon an AC when 
present pump with a new or rebuilt one. 


KATO ENGINEERING CO. 
121 Elm St.- MANKATO, MINN? USA 


BUY WAR BONDS » BRING VICTORY QUICKER 
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Delta Homecraft Power Tools 
illustrated are Delta Scroll 
Saw and Delta Lathe. 


More Happiness 


for your money 


construc- 
n values that give you 
mere for your money: 


—greater hobby satisfaction... when you work 
with quality Delta Homecraft* Power Tools 


ings you dor 
Worry about 
Cause they are 
for life. 


performance assures duality tools. You enjoy 
you of lots of homecraft fun and 


Wecuntul rcreton ee ee Date 


If you could ask the thousands of Rees, Tools, means, quality 


Delta homecraft hobbyists the rea- give you the economical, uotails 
sons why they prefer Delta Home- formance you expect 

craftPower Tools, you would prob- —_¢,AM becaus 
ably get many different, enthusiastic the highese sa 
replies. But, taken together, they 

would all "boil down" into one 
word — quality. 

Delta, Homecrafe Power Tools, have 
Shidden values’ in construction. that 
fou get mote for your mon 
You can't always see’ Delta quality 
with ‘your eyes — and yet you cin tell 

We there! 
For one thing, the accuracy of Delta 
Homecraft Power Tools proves they are 


Free Colorful THE DELTA MANUFACTURING CO. 
Delta Book! 682C E. Vienne Ave., Milwaukee 1, Wi 


Please send me my free copy of “Happiness 
Is le Your Hands” picturing the ideal creative 
hobby and telling bow to get started in it, 


Bearings that are. pre- 
loaded 


your hands to make 
looking things, include quality 
tools in. your homecratt ‘hobby 

Delta Homecratt Power, Tools! 
fe to make your dreams 

the same time, do 

ing men — by buy: 


Tear out coupon and mail today! 


Name. 


Mail the coupen for your 
free copy of "Happiness Ie tao 


Im Your Monde oa 


Traide Mark Weg. U. 8, Pat. Of, 
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If it isn't.a CROTON 


it isn’t the famous 


AQUAMATIC 


Self-Winding Waterproof Watch 


A dependable timekeeper under 
all circumstances. Wrist action 
winds it and keeps it running 
Waterproof, shock-resistant, 
luminous dial, sweep second 
hand. 17 jewels, $45. Booklet 
“U" on request. Croton Watch 
Co. Inc, 48 West 48h Street, 


New York 19, N. ¥ 
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4: AR 
iN MY TWILL 


For 
THE TOUGHEST Jong Au 


. 2. Ay a Ay A 


REEVES BROTHERS, inc. ee 


54 Worth Street, New York 13, N. ¥. 


AAA AAA OY 


AY 


Shinola Wax Shoe Polishes 
in HARD=1O2 GET COLORS 


© If you've got a nick or mar to cover 
in a table top ... or want to bring back 
the rich, mellow finish on an old piece 


a! oF finith @ repaired section to motch 
Fi, older wood... here’s an assorlment of 
Vie colored waxes all ready to use. 


UE] shinota Wax Shoe P tral, 
GLE brown, Ox-blood, and Black, applied 
and finished like any other wax, is also 
MQ) grand for models, leather ani 
‘Aad rameaber—Shinola helps kasp 

shoes new-looking longer. 


KEEP ’EM SHINING WITH 


SHINOLA 


NEUTRAL =TAN = BROWN ~ OX-BLOOD = BLACK 
POPULAR SCIENCE 


BUY WAR BONDS» 


Blaly blonds inte your symphony of pleasure with perfect har- 
mony, adds a woleome nolo, with smooth, rich overtones of enjoy- ‘ 
ment. For Good Taste that shikes a responsive chord, hy Blaty. 


| er 
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7 TRANSPARENT 


CH mouminnsce 


MOUTHPIECE TUBE 
prevents bockfow 


CONDENSING 
trope ond 


REMOVABLE SECTION 


Cool, dry 

your satisfaction 

passes from the out! e puff is dependably tree 
from strong juices and irritating o eds. Result: an. everlastingly 
dry fF a cle y itself complete smoking contentment 


HENRY LEONARD & THOMAS, INC. e OZONE PARK, NEW YORK 


while 
ators 


ity 
AND SERVIC 
foard Motors afte 


“lin ellie 
ING Janson Out 
‘oe now "no matter what your lo = 
‘eation may be 
JOHNSON MoTORS 
WAUKEGAN, ILLINOIS 


Le for DEPENDability 
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Did you ever see on octor's essed from the finest surgiccl 
mirror? it's framed with bright elec- precision-honed ond micro: 
triclight bulbs, ox critical of his foce will produce @ shave that con stand 
cs the audience at curtain time. the “actor's mirror test." 

Only PROFESSIONAL Blades give Thats real TOUCH and GO 
him a shave thot will keep his face shaving—all that the words imply 
2s smooth-looking at sunset os it —o whisk and you're whiskerless. 
wes at dewn. Only blades proc- Try « PROFESSIONAL Blade today! 


oN. 


Cees 
BX Sz 


PROFESSIONAL BLADE CO. 
NEWARK 2, N. J. 


port THAT CO reps BURD as 
eel is” 
0 SOK! STON BS 


Why drive a sluggish 
car performance for an 


r when you can have new 
sstment of a few dollars? 


Scientific new steps in the production of Burd 
“Graf-Flox” Piston Rings give them phenomenal ing, seizing, 

aelf-lubricating qualities. All of the harmful abra- your motor a new lease on life. . . save gas and 
sive particles left by grinding are removed by an oil. Mail the coupon for full facts and two free 
exclusive method. ‘Then, deeply penetrating col- helpful books. 


BURD PISTON RING CO., Dept. PS, ROCKFORD, ILLINOIS 
MAIL THIS COUPON FOR 2 FREE BOOKS 
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U you ane uncertain - 
-hou to make 


“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PAGE BOOK 
1 WILL HELP You 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
EXPOSURE 
DEVELOPING 
ENLARGING 
FLASH PICTURES 
FILTERS & son 


ssceey 


Quick, Mabel! Reach in my pocket for the 
Weldwood Glue. 


we you want to fix 
things fast...remember 
Weldwood Glue. It's quick to 
mix... easy to use... tremen- 
dously strong... stain-free... 
rot-proof...and_ permanent. 
At hardware stores, lumber 
yards, chain stores. 


w ELDWO Oo "= Sold through Too! Jobbers and Dealers. 


WATERPROOF GLUE PETERSEN MFG. CO., Dept. P-3, DeWitt, Nebr. 
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@ You have a su 
True to ROMEC tr 
First. That will be 
year ago, this wa: 

ROMEC precisi 
“round the world’ 
principle, high alt 


doy if you want u: 
ment on the fully 


3 y PUMP COMPANY 


APRIL ANNOUNCEMENT 


WATCH FOR THE 
or n Plly, Submerged 


j WATER INJECTION 


BY ROMEC 


rprise coming in our April announcement. | 
‘dition, we will announce another ROMEC 
«@ fully submerged Water Injection Pump. A 
s merely an aim. Now it becomes a reality. 
ion aircraft pumps pioneered in the first 
" flights, pioneered the non-pulsating rotor 
itude booster pumps, hydraulic pumps, and 
the solution to corrosion in water injection systems. Write to- 
's to mail you a copy of the April announce- 
submerged ROMEC Water Injection Pump. 


+ 129 Abbe Road + ELYRIA, OHIO 


powerful ... efficient 


This New DURO 10” Tilting Arbor Saw has 
many new features and basic improvements 


A versatile low-cost machine for cutting metals, 
‘woods and plastics, with many exclusive advantages. 
Entire arbor and tilting mechanism suspended on 
rugged, extra-heavy precision machined trunnions 

Has capacity up to 34" depth of cut and a work 
ing surface 1080 square inches with regulor 


front of blade is 14%", and from blade to rip fence with 
ular extension 17”, or 25” with special extension providing 
Greatest possible utility. Cast iron table top is made of close 
grained and polished surface. Motor mounting is designed 
for most Standard Motors. Has improved guards and safety 

Iso patented accurate 


i specifications and prices of 
complete line of DURO single and multi-spindle Drill Presses, 
Circular Saws, Jointers, Routers, Shapers, Grinders, Lathes, 
Scroll Saws, Flexible Shaft Units ond Portable Electric Drills. 


DURO V'OOLS 


MACHINE TOOL DIVISION 


DURO METAL PRODUCTS CO, 268 N. KILDARE AVE. CHICAGO 39, ILL 


ALSO MAKERS OF DYURO HAND TOOLS 


Available on Prior 
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LEARN 
to Shoot 
THIS BOOK 


The Guidebook 
toRifle 
MARKSMANSHIP 


1 SIDE-TRACK 
= MOISTURE 


A U.S.-approved 


ponsored 


; by the Natisnal Rifle 
YOU enjoy aacciation, 10 train 
ns in the use of rifles, Send TODAY for 

better above 48-page FREE booklet, and details om 


baal how to get expert rif 
smoking! b 


In the Smokemaster pipe, an ordinary pipe 
cleaner, inserted in the stem, works while 
you smoke, As smoke is deawn through 
the stem, the pipe cleaner under the 
amoke passage, absorbs moiscure as 
fase as ic forms. 


5974 St. John 


3 PRECISION 


INDICATING 
TOOLS IN ONE 


lew Haven 5, Conn. 


NORK WIGGLER 
Jor FAST and 
Accurate Set-U ps 
5 body hardened alloy 
allehaft enables you to 


Indicate accurately from tool 
‘makers buttons, holes. eround 


dry 


‘The smoke al 


‘Smokemaster, made co Briar- 
craft standards, is a fine-look- 


Universal Wigeier ofits kind, 
NORK PRODUCTS COMPANY 


Dept, 236, 5807 8, Main St. 
Los Angeles 1, Calf 


AUTOMATIC RETOOTHER "°S.ws'? 
Makes New Profits 
Cute new teeth tn 80 aeo- 
Onda! Any size tooth 
So 16 polnts, Od 
teeth fall oft “as 


Briarcraft, Inc., 347 Fifth Ave., New York 16, N.Y. chips. Simple to 
operate. A perfect 


Briarcraft re D soo 
Smokemaster umes 


f ~~} You Can EARN MORE with a ffOGART 
() "S/MPL/Freo" ARC WELDER 


Smokemoster Stondard $1 


all types of are welding. Get a 


Hobart and turn into cash that 
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OME CRAFTSMAN 


for Every HOBBY SHOP 1 
andH ; 


Vy 
LEC IAUPLATER/ 


DECORATE Your MODELS and PROJECTS: 
with GOLD, SILVER, NICKEL, COPPER 


If you have a hobby—a home workshop— 
this new battery model Warner Electroplati 
‘and quickly, you can electropla 


mae 
ce 
cde AO eA ar Pap Vara 
oats matt ak tod So es 
Be proud of | RULE Leite Sesame seated 
ere of |S Aeckee Recerca 
lating Compounds for Gold, Silver, Nickel, 
Jopper —also Degreaser, Cleanser, Instruc= 
| pon ae Sate 
sepeate |enbooce tine 
kal [Su rl ae 
see | acdey pone, Rateey 


ater ‘today. ONLY 
charge calect: 


sca 
oe ARISE ELECTR 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


Ask Your Dealer 


oso 
UTICA “y “ation 


‘OU can do it yourself—get rid of leaks, 

dripping, dampness, mustiness—by apply- 
ing Smooth-On No. 7 Iron Cement to IN- 
SIDE cellar wall and floor surfaces. You 
brush it on like paint, Fills in cracks, crev= 
ices, pores in concrete, brick, stone. Hardens 
in 24 hours, expanding slightly, sealing tight- 
ly. Inexpensive, for you don’t need profes- 
sional help—and you get a lasting result. 

Use it, too, to waterproof troughs, cistems, 
tanks, fountains, swimming pool, garage, 
outbuildings 

Ask for Smooth-On No. 7 at your nearest 
hardware store—or write us direct if store 
hasn't it. Comes in 5-, 25-, 50- and 100-Ib, 
sizes, 25 Ibs. cover 100 sq. ft. 


REPAIR F R E E 


HANDBOOK 


Full directions for waterproofing cellars, 
with instructions for repairing leaky he 


ment, auto parts, ete. 40 
pages. 170 diagrams. Pocket 
size, Just send coupon. 


Smooth-On Mfx. Co.. Dept. 58 
munipaw Ave., Jersey City 4, N. Js 
Please send me Smouth-On Handbook 


Sign and Mail NOW-=-==== 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 
us 8 seas $SO 


‘ROUTS A GROOVES + RABEETS « TENONS. count 


Converts ANY seit press to ALL METAL AUXILIARY 
DRILL PRESS TABLE 


s BARRON TOOL co., Ime. 


§ TRUSTABLE TO PROTECT@® 
ANYTHING RUSTABLE! USE @ 


With the os 
wert ed a ee IENDOIL \aae$ 
e c For Guns, Tool 
Bear Mois ana crore c — Locks, Hinges, Ta ‘ 
ar prey aay 
Row'to Start x saw repair shop. 5 Po bardrmey tenets Monte, 
oe pi terra e 


FREE BOOK Tells How To Smad 


g 
| —get better gas economy 2 


—e SE DRILLS 

Auromoaiie { | pet cong 

USER'S = —prolong tire life es aR . 
th wartime } ~ tee 

ser one —preserve exterior finish [By - ou 


x eve 
—keep your car in the best tAncrn rans 
) operating condition. | F10 
Get a FREE COPY from any Genera! i 
Motors dealer, or use coupon below. 


= PRIS on hat 


Customer Research Dept., Room 1764 
GENERAL MOTORS, DETROIT 2, MICH. 


Loose drawer pulls can be 
easily reset with PLASTIC 
WOOD. It belongs in 
your home 
repair kit 


— 
egy Mastic 
RPLaswic 1; 


piesre print 


plete print 


Zone Sher 


wy Db 
F-HANDLES LIKE PUTTY * HARDENS INTO WOOD, 


yer mode 
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A HOT COMBINATION! 


POCKET-SIZE|HOTPLATE WITH 
“HEATA Ait FIRE TABLETS 


Two men in a glider 
soared in the air 
for 


50 hours and 26 minutes 


cooxIT hatove 


‘direct — $1.00 postpaid, 


J. W. SPEAKER CORPORATION 


3059 N. Weil St., Milwaukee 12, Wisconsin 


#! 


For sheer ecstasy, gliding— 


sailplaning—is a sport literally 
“out of this world!” 


Do you want relaxation? Step 
into your Yankee Doodle Two 
and drift with sleek silent wings 


Bean’ s Fine Cut on a sea of lazy clouds. 


Do you want thrill? Depend on 
Pipe Tobacco tha same stand Yeates Dida 
‘A special fine cut to- Two. If you chotes, there's « 

breath-taking thrill in every 


minute. 
Maybe you don't want to break 
We are sure you will any world's records but, whether 
Uke this mild. blend, Persons you have plans or dreams, you 
rice $1.35. Ib.: -70¢ interested in want wings for 

Balt plaid, pontnats interested in want swings for the future 
ren New Soetee, write It you fly for pleasure—and flying 
for details, _at any speed under 125 miles an 
L, L. Bean, Inc., Freeport 189, Maine hour is for pleasure, not for trans- 


portation—then you want 
THE FAMOUS 


Mfrs. Fishing and Camping Specialti 


ut BIG MONEY ..--*-. 


ONE-MAN 


Two 
OTTAWA TRACTOR SAW 


see laister Kauffmann 
ihe war Use Ota tanta cutting: easiest ware [FREE Attcajgt Corsovations 


SetmabaiinnerGnarsurcrvais (eset) | ST. LOUIS (17) MISSOURTE 
Positive safety clutch control driven from any power take-off. = 


OTTAWA MFG. CO., 0-301 Forest Ave., Ottawa, Kansas 
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DYNAMITE DAVE GETS A 


STAV- MOIST” " 


LIFEBUOY SHAVING 
CREAM'S HEAVY 
LATHER SURE 
STAYS MOIST — 
KEEPS WHISKERS 
SOFT FOR AN 
EASIER SHAVE 


THANKS FOR THE TIP, AL. LIFEBUOY'S 
“STAY-MOIST” LATHER REALLY SOFTENS 
MY TOUGH WHISKERS: 


Ayes, sin! even wrt) « = 
COLD WATER OR A USED ) “+5 
BLADE IT GIVES ME A < y 


BETTER SHAVE THAN 
‘QUICK -DRYING- 
y LATHERS x fi 


Try 
LIFEBUOY SHAVING 
CREAM'S HEAVY 
“STAY-MOIST” 
LATHER! 


120 TO 150 SHAVES IN THE BIG RED TUBE 


BENJAMIN GE = PELLETS BE 


aL VASLABLE FROM FACTORY 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


SUPERIOR Liquid Plastic 
DRIES TO TOUGH, HIGH-GLOSS FINISH 
Applies Easily With Brush 
* A new enamel miracle per- 
fected by Science! It's a true 
plastic you apply easily with 
a brush, Beauties all sur- 

Dries to long-wearing, 
iant white plastic finish. 
brush marks, Non- 
yellowing, non-scratchable, 
Can be washed like porcelain. 
Guaranteed be top quality —the finest available. 


ORDER NOW ON MONEY-BACK GUARANTEE 
* No. 1 for walls, woodwork. 
No. 2 for furniture. Pure white. 
Can be tinted with oil colors 
$5.95 per gallon with Special 
Thinner. Express prepaid or 
COD if desired. 

SEND YOUR ORDER OR WRITE 

FOR FREE ILLUSTRATED FOLDER 
SUPERIOR PAINT AND VARNISH WORKS 


2254 Elston Avenue * Chicago 14, IIlinols 


bei 
Leaves 


SHORT CUT 


CODE SPEE 


SHARPEN YOUR DRILLS WITH THE 


E-Z DRILL SHARPENER 


FRED F. TEN EYCK, 2-anact 


Of drills. Sturdy shop’ 


MODEL Wo. 1 [p already set Tor 59; aril angle, no, adjustment, needed for 
ia ‘modal, Postage paid St 


U. S. Carrier Launches Navy’s Grumman Hellcats 


SMMNMUNAN 


AIRCRAFT ENGINEERING CORPORATION, Bethpage. L.I.,N. Y. 


Bt aie INTRODUCING-New Victory Model 
stone jm ~HANDIWELD ELECTRIC~ 


Be. current same 
priced | 


It’s as simple as tha ins, more than 
anything else, America’s proud record of pro- 
duction for war, “Yankee” Tools have been in 


the thick of this national production . . . turn- 
ing screws, b ng holes, gripping metals at the 
bench , . doing what good tools are supposed 


to do, and what the ingenuity of “Yank 
Tools’ does faster, easier, and better. When 
over, every workman who wants 
T em, We're working 
hat day with everything we've got. 
intime, take care of your present 
Tools and keep asking your dealer 
for “Yankee” by name. They've got what it 
takes to save time, labor, and money on count- 
less jobs. 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A 
Established 1880 


BUILD YOUR OWN MACHINE Tint 


Blueprints $1.00 - Catalog FREE 


Makers, also, of ** Yankeo-Handyman’ 


IMPROVED PERFORMANCE <a 


ighest roads, easier to com- 
. still more accurate, You'll want the 
Improved! MULL STREAMLINE AUTO COMPASS 
with th kproof mounting bracket 
Limited supply at your dealer's, Circular 
free. Price $3.50. 
HULL MFG. CO., P. 0. Box 246-E3, WARREN, OHIO 
ORLD‘S LOWEST PRICED 


Ww 
ADDING MACHIN 


rina a cs ates hae. Tan gage 


be: 
CHICAGO ILLINOIS 


| CALCULATOR MACHINE COMPANY (Mfrs.) 
452 P. 0, BOX 1118 CHICAGO, ILLINOIS: Bey Wer Savings Bonds ond Stemps 


ularly. 


A MAN AND HIS PIPE 


What clse docs a man own 
that costs so little, yet gives 
ure? But, make 
pe. Make it an... 


STERNCREST 14K 
with 14K gold band, 


IMPORTED BRIANA 


No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—FILING. 


Solve Difficult Angle Jobs 


‘A.mont neccesary xture foe 


MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 


ORDER DIRECT—Write for Circular No. 347 
CHICAGO TOOL AND ENGINEERING C 
Gae6 South Chicago Avenue Chicozo 17, 


MARCH, 1945 


Buy Wer Savings Bonds ond Stamps regularly. 


Avoid another winter of... 
[rosted Friends 


Wz 


STEP UP HOME COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION! 


Icy entertainment—freezing guests! Even 
though fuel must be saved, you can avoid those 
bone-chilling evenings. It’s easy and inexpensive 
to make your home far more comfortable—now 

—by installing Balsam-Wool Attic Insulation, 


Laid like a rug in your attic, Balsam-Wool will 
save up to 20% in fuel . . . by keeping precious 
heat from escaping through the roof. And Balsam= 
Wool has everything an insulation needs to give 
you permanent results. It’s windproof, moisture 
proof and fire resistant . . . proved in thousands of 
American homes. 


GUARANTEED SATISFACTION—Balsam -Wool 
—"“the Aristocrat of Insulation”—is sold under 
a money-back guarantee of complete satisfaction, 
‘Sce your lumber dealer about buying Balsam-Wool 
‘on easy monthly payments—or, mail the coupon 
for complete information. 


Calrane Wool 


SEALED ATTIC INSULATION 
Bolsom-Wool . . Products of Wayerhoeuser .. . Nv-Wood 


Tian convERsrON SoumaY 7 
Dept 


Please send me more information about 
rpoderaizing homes with Balsam-Wool and 
Nu-Wood. f'smabomeowner ], renter), 
architect (0, contractor Cy 

{ student 0, ‘postwar planner 
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PRECISION 
DEPTH CACE 


» OM. TO OBTAIN 
SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
1N WAR BONDS. 


MEASURES-ZERO TO 3 INCHES 


URCHASE ey ALCO SHOP-2628 ARMSTRONG, LOS ANGELES 26, CALIF. 


RIORIT 


asafe, convenient plan for forward-looking 

Shop men and home eraftamen. | 0) 
ith manufacturers now engag: % BEE BUS EASES Monae, tos anges 26, catterele 

in war production, the pent-up demand for o 36, _Cautornis 


shop tools is tremendous, You can avoid | | MEASURIMC 
prolonged waiting for your tools, or the TOOLS 


hecessity of buying, something less satisfac- 

tory, ‘by reserving, a preferred delivery neh, Gives You 
sition now. ise this convenient coupon 

to “Only $995 C00. 


to get det 
ros Usual Pata hare 


“emecpoier smarts censseutoe | ELECTRICITY FOR ANY JOB 


copy of your eatalog on shop tools, 


NAME_ ANYWHERE 


STREET. 
cerry 


TODAY'S HEAVY-DUTY 
SOMTAPERED ROLLER BEARING 
I a With MoceLo4d-Caryiog Roles 
TYSON BEARING CORPORATION * MASSILLON, OHIO 


rings round shank dele trom 3 
Coreen ete eS : wa; | SUPER JUNIOR 

‘rll point Grinds sta., 59° angle 

USED BY THE ARMY AND NAVY ne.” Wal szind 


Pays for itself the first week Founded “chive on “rit 
You're an expert from the start with the a 


BEM ong, “Enc sites PisterSier't es LONLY $1. 


if'be without the SUPERE DRILL GRINDER, Mall 

), Four check or money onier for $2.98 with printed adress 

PD’) The super will come by return mail complete with instructions 
Postpaid. 


EEE ind sereaed on 3 
>. CRANDALL MFG CO. MONEY 


ae 
for tong drills BACK 


vos esmaremnameat’ ONLY $2.95 “9 °°P* ToSatcclee'aa, Call." GUARANTEE 


Not Enough to go Around” 


ESSENTIAL 
INDUSTRIES 
get first call on the 


RIGHT NOW 
for 
IMPORTANT 
MARKING, 
CUTTING 
and 
SPECIAL 
APPLICATIONS 


y WATCH ret ADS for Availability 
for Craftsmen 


CW STOP LEAKS 2323578627 
WALLS FLOORS 


TAMMS SILI 
Dept. 8-211, 228 N. LaSall 


the MODERN 


Test O-Lite re a 


TROUBLE SPOT -- QUICKLY 


MOTORS 


OUTLETS 


L.S.BRACH MFG. CORP. 
55 Dickerson St. Newark, Mt. 


Clean Rust and Scale 
out of the Radiator 


DU PONT > 
Cooling System Cleanser <p | 
Dissolves rust, scale and grease weouraa seat 
without harming hose, packing CLEANS! 


or metal parts. Cleans thor- 
oughly, without reverse flush- 


i 
lect today may mean expensive 
repairs later. 


KEEP RUST OUT 
ALL SUMMER 


After cleaning rust out of the cool- 


ls0 make the cooling system 
OOF by pouring in a bottle of 
DU PONT COOLING SYSTEM SEALER. 
Won't clog radiator or harm hose or 
metal parts. 


Saune rt 
SEALER 


Here’s what you might expect from 
improper fit 


Since no two hearing losses are identical, 
‘Telex has created a nine-point Scientific 
Fitting Service for each individual. To 
recreate near-natural hearing, parts are 
carefully assembled for your Super- 
TELEX after each step of the personal 
analysis has been completed. Through 
this scientific method of “Personalized” 

itting, normal tones are shaped for 
vidual reception. 


TELEX 


Hearing Centers from Coast to Coast 
CONSULT YOUR TELEPHONE BOOK 
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D-TO-GET 


HA 
| © PARTS 


| . 11 w. Woshonans Depts PBC Coonae 
EVEN > FIRES am 
HELP THE WAR EFFORT 


In times of War Emergency, Fire Hazards in- 
crease at a terrific rate. Fire is a destructive 
agent that aids the enemy, Play safe with FYR- 
FYTER EQUIPMENT. Opportunity for Sales 
men, Write today for our Post War Sales Plans, 


| ‘THE FYR-FYTER CO. 
= Dept. 92, Dayton 1, Ohio 


= 


Light or Heavy Work 


ie 


U. S. N. Sweetheart 
Grand, Combination Gitt. 


32M. Rada St fat 


NOW—YOU CAN LINE YOUR 


FALSE TEETH 


with SOFT rubber-like PADS- 


THAN NEW, in a few minutes” Wear uppers 
and lowers at all times with SOFT, 


com-rir 


POPULAR SCIENCE 


uinous SLUDGE causes bucking, slu 
gish motors, wastes gas, retards pep 
and power. 
Use LUBAID-T for dissolving gum, 
judge and carbon binder; for freeing 
piston rings and sticky valves, for pep- 
1c UP motors. 
See your garage or serv« 
ice ‘station NOW. If 
LUBAID-T is not stocked 
by your dealer or his job- 
ber, write us. 12 03. size 
60c—Quart, $1.00. 


LUBAID Company 


Milwaukee 1, Wisconsin 


After War 


THE WORLD'S SAFEST ELECTRIC JIG 
SAWS will again carry the name: 


YNER 


SYNCRO DEVICES, INC. 
FERNDALE 20, MICHIGAN 


PRINTED ON 


500 


cUMMED 
LABELS 


0 
Im 00 


Mail your dollar to-— 
|MERCURY PRINTING CO. 
1755 No. Western Ave. 
Los Angeles 27, Calif. 


WORKSHOP 
WISDDA 


How to cover a table 


OU CAN renew 
that wooden table 
or desk top with 
leather, linoleum, 
canvas or oilcloth. 
Here's how: 
1. Sand surface. If 
wornor soft, seal pores 
with coat of thin 
Casco Glue. Let dry. 
2. Apply standard mix Casco to top, and 
stretch your covering material in place, slightly 
oversize. Iron out wrinkles. Turn table upside 
down on smooth floor, or cover with weights. 
3. Trim edges after glue has set. 

Hard compressed fibreboards, formica and 
other alcohol-proof resinoids also can be used. 
Rough with heavy sandpaper before gluing. 
Homecrafters prefer Casco for these reasons: 
Unusual strength: Casco forms a bond of re- 
markable strength—strong as the wood itself. 
Greater durability: Casco is highly resistant 
to dampness, heat and age because it sets 
chemically, like concrete. 

You mix Casco with cold water. 
no “chilled” 


Easy to mi 
‘You have no heating problem: 
joints. 

Economical: You mix Casco Glue as you 
need it. Casco powder keeps indefinitely. Just 
keep lid tightly covered. 
For rugged out- 
door jobs and wi 
ter projects, us 
Cascamite. It’s 
highly water-re- 
sistant, moldproof. 
You can get Casco 
—and Cascamite—in 10/, 25¢ and larger 
sizes at hardware stores. 

FREE Casco Project Booklets and Gluing Guide 
with useful household gluing hint 

for the asking. Address 

America, Dept. PS35, 350 
York 17, N.Y. 


CASCO "ss" GLUE 


Sets chemically —hardens permanently! 


“LEARN HOW FASUY 


YOU CAN fly / 


THIS BOOKLET, 
“HOW TO FLY 
A PIPER CUB", 
HAS OVER 50 
STEP-BY-STEP _ 
PHOTOS -—__-| 


AND 


DESCRIP-(}, 


TIONS, 


a5 


IT SHOWS YOU 


_) HOW TO TAKE OFF, 
CLIMB AND LAND, 


GET YOUR COPY- 
STUDY IT, 

Sf THEN 
TAKE 
LESSONS. 


Buy War Savings Bonds and Stamps regularly. 


A GIANT IN 
YOUR HAND! 


: Svan Sure ajon 


900P Main Street, 0: Conn. 


‘only 1-00. Detatie PREK: 
STORE, Genoa 5, Illinois 


SY ELECTRICAL APPLIANCES « RADIOS 
MOTORS: FUSES “RELAYS-CUTOUTS 
WALL PLUGS: SPARK PLUGS ETC 


90 TO 550 VOLTS AC on DC 


| 7 

Jf Shere: Comoiste with iotractont 
Sen ion todny. satafaction pont’ 

ied so UPREME, Le 
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WEIGHS ONLY 

29 OUNCES... 

Easy to Carry 
Long Distances! 


Egeerar PORTA:LITE today the handiest portable lee 


Tantern, now improved im seve 


NN, Michigan, Chicago 1 


YOU CANT BEAT 


this to relieve itching of 


SKIN-~ SCALP 
IRRITATION 


) 


So = 
Many * 

Druggists —~ i ' 
Say! 4 


Here's a Doctor's foriiuls 
stainless liguid which appears in 
the skin—yet so highly medicated and 
soothing that the first applications 
promptly relieve itch ning of Ee- 
zema, Psoriasis and similar skin and sealp 
irritations—due to external cause. Zemo 
atso aids healing. 

Apply clean, stainless invisible Zemo 
any time. It won't show on skin, Buy 


Extra Strength Zemo tative” TEMO 


for stubborn cases. 
When Writing Advertisers Please 
Mention Popular Science Monthly 


This HOBART is the Arc Welder 


that lets you handle the BIG PAY JOBS 


You want @ welder 
doing all types of wel 


capacity for 


electrodes into @ sound, ductile weld. 
Get a Hobart and be sure that you 
can handle the Big Pay Jobs, Write 
today for complete information, 


\ a 
—< SOHOBART BROTHERS, Box P-35, Troy, Ohio) 


‘Consolidated Aircral 
id many other ‘arsenals 


‘Tools Have All These Features 


"Rorthrap, Dougiag 


A Model 2 Moto-Tool develops a speed of approximately 
27,900" rpm. Weighs only 13. ox, Shai 


MOTO-TOOL KIT 


$16.50 


aol | | DREMEL MFG. CO., Dept. T-125-C, "RACINE, | WISCONSIN 


Le 


dag 


WANTED.... “enna 


Ideas and Inventions 
For Postwar Products | -_ 


ou, The proper 


Automatic Electric Company, | ‘nt 
originator of the dial telephone 
and leading manufacturer in the 
field of communication and elec- 
trical remote control, seeks to 
make contact with inventors and 


others who may have patentable Make extra money SCHERR TOOLS 


ideas or inventions for sale or as shop ‘agent for 


license. Objective is the acquisi- 
invented or im- 
which have 


tion of newly 


proved produ 


h will 


peacetime application, whi 
make use of the company’s ex- 
panded productive capacity, and 


which will help to maintain em- 


ployment for its engineering, pro- 
duction and sales personnel co. 200-75 LAFAYETTE St 
during the postwar period. NEW YORK 12, N.Y 


Inventions should relate to wire 


communication, point-to-point ra- 
dio, electrical remote control, or bows a Michi 

to mechanical, electrical or elec- PIN-UP GIRLS — 
tronic devices used in such sys- 
should be 
S. Cadwell, 


ubmitted Dk\, Dept. P-236 
G.P.0., New York 1 


thexpem 
"penny card today Te 
vi i 


tems, and replies 
addressed to Mr. 
vice-president. Alll ide 
will be given careful considera- 
tion and treated with the utmost 
confidence. 


AUTOMATIC ELECTRIC SS lenin 
COMPANY Se a a 


1033 West Van Buren Street Chicago 7, Illinois Times PLAZA STATION, UROORLYN a7, Me Ys 
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This one 


(aii a 


WELDING 
Taaystonyen GENERATORS 


KO 


_> Winn 


a 


WIND PLANTS 


at 


Inseey 
MOTORS KILLERS 


fecrRic = exectmic 


se r 


wow i 


eacton Og 


tons GF 


BUILT FROM OLD 
AUTO GENERATORS 
AND PARTS 


MARCH, 1945 


Worth 
$1.50 If 


Plans Bought 
Individually 


THERE'S LOTS OF E 
f 


Making practical things that 
work and save money is always 
fascinating, especially when 
you can do it in spare time and 
‘with spare equipment you may 
have In your garage or work- 
shop. If you need a welder, you 
ean make that, too. In fact, the 
Afty basle plans in the Leay 
‘Manual contain instructions that 
will enable you to make 100 o 
more individual items. Think of 
the extra money you can earn 
making and repairing things for 
other people. 


THESE PROJE! 


200 Amp. Generator Welders 
Workshop Spot Welder 
Large Transformer Welders 
Gunsmith’s Carbon Welder 
Electric Foncers 
Armature Rewinding 
Bench Grinders 
6, 12, 32 and 110-Volt Motors 


‘These plans were made for YOU 
and others like you, who are 
not in any sense electrical ex- 
perta of mechanics. ‘They are 
simple, yet eMictent, and do not 


amateurs are having fun and 
making profits with the many 
things these plans helped them 
to bulld. The Illustrations shown 
are only a few of the many 
things you can make. 


23 LE JAY BUILDING, 


COMPLETE PLANS 
for BUILDING and 
MATERIALS SHOW 
YOU HOW! 


FROZEN 
STORAGE 


From 5° above to 
10° below zero. For 
Fish, Meat, Fruit, etc. 


* 8 TO 40 CUBIC FEET CAPACITY © 


FUN AND IT'S EASY 

to build this Fast Freezer. Our plans cover every detail and 
you need no expert knowledge of refrigeration or carpen- 
try. Can be built of new oF used parts. Operates on any 
voltage. 


MAIL THE COUPi 


for our Special Combination Offer of the Fast Presser plans 
‘and the 1945 LeJay Manual for only $2.25, or specity whlch 
‘Of the two items you require at quoted price, 


LEJAY MFG. Co. 


SAVE ON THIS COMBINATION OFFER 


7 
| 
| ‘Tasay manuractumine co. | 
| 423 Leday Building, Minneapolis 8, Minn. i 
| Geatiamen: eae, send me both the Laley Manual for 
| Zeus"TStiso)°sna ‘he sinne for your New vast Preeser | 
| st’bo\ ioe which Peace $3.26 In Coch) Mane? | 
Gnder'(")"Gnech add’ Se erehenge (") | 
1 need only the Lalay Manual and enclove $1.50 ( ) 
| aed aia et heuer Pons und'eclone 81-00 ( } | 
| 
1 
| 
1 


| NAME. 
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Greater Pleasure from 
Your Hobbies with 
Knives that Respond to 
Your Touch...X-ACTO 


Men at work with X-ACTO 
knives know the joy of 
using finest surgical steel 
Blades 

sharp 
precision 


New! No. 83 X-ACTO 


Sluminum” handles 
{and 12 Interchasige 
Gble blades, In 
handy wooden 


cheat Y rice $3.00 \ 4 
complete, Other satisfaction. of using 
knives and sets trom ff) X-ACTO tor with @ tw 
Sbe to $3.3. of the wrist you i 


nt a new blad 
Result? A knife th 
is factory-tresh 

For greater pleasure 
in your work or arts 
gnd_craits, get cn 
XACTO Knite Chest, 
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SMAKE ANY ARTICLE 


GLOW:DAR 


mfintstitatS 


Seas 
oe 


‘Gert etn Sale, Wain St Dep Chg? 


20r3 vines will produce enough 
tomatoes for the averoge family, 


‘THE NEW BURGESS CLIMBING 


(Rep 


‘grows toa height 
of 10 10 12 feet—olten os high of 
16 10 20 feet. Grow on 


Tricl pocket I0e-3 for25e, postpaid. 


CASH PRIZE CONTEST 
ok sng Fl 

‘erode obous CASH PRE 

otis now tomate. 


BURGESS SEED & PLANT CO, 
207 ©. T, OALt 


Externally 
Caused 


Tired Kie 
Often Bring 
Sleepless Nights 


Doctors say your kidneys contain 15 miles of tiny tubes, 


or filters which help to purify the blood and 


‘When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of Dep 
gad energy, swelling, pufiness’ under the eyes, head- 
‘and dizziness. 
Don't wait! Ask your druggist for Doan's Pills, used 
successfully by millions for over 40 years. They give hap= 
by relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan's Pills, 


A DYNAMIC 
HEAVY DUTY 
INDUSTRIAL WELDER 


FOR ONLY 

TO SAVE YOU VALUABLE 
} TIME and MONEY! $2350 
be = Designed to Do High-Grade Welding Inexpensively COMPLETE 


Maintenance men, farmers, mechanics, machine shops, 
foundries, auto, general repair and job welding shops 
using the DYNAMIC WELDER find it so indispensable and 

useful thot they cannot afford to be without 
rienced you con eosily learn to do a vai 
grade welding jobs by following the practical, simplified 

‘operating and welding instructions furnished. 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 


Has eight metallic ond carbon arc welding heat stages. Does work 


AMAZINGLY SIMPLE 
TO OPERATE! 


right to the job 
into any conver 
properly wired 110 
volt light circuit, 


5 |} /oy would think only possible with @ larger, more expensive machine. id 
wrens Wall ae WORKS OFF 
AENT READ WHAT USERS SAY... Me hi 
a Repair Shop Owner says, “It will do more than you say” ELECTRIC 


geroge ond om more thon x 
‘with he welder. It will do more than you soy. ©. P., Buller, Ng 


It's the Greatest Portable Outfit 


io T 
BICYCLE I 
revairs = SUV 
HOME 
APPLIANCES 


‘wonderful welding prodve! W.J'B, St.John, NB, Conado 
Better Than | Expected 


shop “=. “I hove done quite 0 litte welding with my welder ond will soy 
MAINTENANCE AUTOMOBILE thon | expected. The price, convenience, ond voriety of work 
REPAIRS ‘done with the Dynamic are the attractive poink.” W. .P., Portland, Ore, 


EASY TO OPERATE! 


DME SUPERCHARCLD WHLER 


A“ DETAILS ON OUR 10-DAY TRIAL OFFER! 


‘Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you 
complete, ready to operat 
electrode holder and operating instruct 
else to buy. Write today for free priority assistance and 
particulars on how to qualify for one of these amaz - 
ingly low-priced welders. Act now while they are still 
available. 
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Ss 
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POST-WAR PRODUCTION 
will demand Precision Machining 


SOUTH BEND LATHE WORKS 


456 EAST 


274 


“HOW TO RUN A LATHE” 
- P 


al han © ts, ap 


drilling 


etc. Consists of 128 pages. 3/4"x 8° and 363 
illustrations. Send 25 for your copy. 


MADISON STREET © SOUTH BEND 
LATHE BUILDERS FOR 38 YEARS 


Buy War Savings Bonds and Stamps regulerly. 


Manufacturing costs must be kept with- 
in reason in order to meet the keen com- 
petition that is sure to come with the post- 
war period. Then, if ever, shop machinery 
will be needed that can operate with un- 
questionable precision, There will be no 
margin for loss of time, labor, and mate- 
rial resulting from the use of inaccurate, 
obsolete machines. 


South Bend Lathes are designed and 
built to provide the extreme accuracy re- 
quired for efficient production. Through: 
out the war they have been performing 
hundreds of essential war production op- 
erations with toolroom precision, ‘Their 
we record stands as a recommenda 
tion worthy of careful consideration when 
peace-time plans 
savings in capital investment, power con- 

floor space, and labor costs 
ult from their selection, 


¢ made, Substantial 


‘Today, South Bend Lathes are better in 
every way. All of our facilities are still 
devoted to their manufacture. Improve- 
ments have been accelerated to meet war 
production needs. Their smooth, vil 
gh speeds per 
ish turning and boring with such precision 
that subsequent grinding, honing, or lap- 
ping operations can often be eliminated. 


free operation at 


South Bend Engine Lathes and Tool- 
room Lathes are made in five sizes: 9", 
10°, 13”, 1434", and 16" swing. The Pre- 
cision Turret Lathes are available in two 
sizes: $4” and 1" collet capacity. Write to- 
day for your copy of our Catalog, 


‘a 


POPULAR SCIENCE 


22, INDIANA 


